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‘KAYLOCK 


all-metal self-locking INTERNAL/external wrenching 
lightweight aircraft Hex Nuts 


40% space savings were accomplished by plac- 
ing the terminal posts more closely together— 
by using Kaylock INTERNAL/external wrench- 
ing Hex Nuts. 

Another successful miniaturization job—made 
possible by using the internal wrenching feature 
of Kaylock Hex Nuts. Kaylock’s patented all- 
metal design gives maximum fastening strength 
with minimum size and weight! 








DESIGNERS: 
When you're in a “tight spot” for fastening 
and wrenching, base your design on Kaylock 
INTERNAL/external wrenching Hex Nuts. 
@ Save material, space and weight: Put more 
fastenings & connections into smoller areas. 
@ Reduce material damage: Internal wrench- 
ing gives maximum protection to surround- 
ing surfaces. 





Kaylock Hex Nuts conform to all three Air Force-Navy 
standards: AN363, AN364, AN365, and the new low height 
National Aircraft Standard NAS679. 


Complete line of Kaylock all-metal self-locking nuts available 
in steel or A-286 corrosion-resistant stee] for use to 1200°F 





Setting Stondorda of; Progress ¢ -@ 


KAYNAR MFG. CO. INC.—KAYLOCK DIVISION + Dept. LG, 
BOX 2001, TERMINAL ANNEX, LOS ANGELES 54, CALIF. 
Canadian Distributor: Abercorn Aero Ltd., Montreal, Quebec 
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What does it take to create a complete 


Missile Weapon System? 


A definition 


“A system composed of equipment, skills and techniques, the composite of which forms an instrument of combat, 
usually . . . having an air vehicle as its major operational element. The complete weapon system includes all related 















equipment, materials, services, and personnel required solely for the operation of the air vehicle .. . so that the 
instrument of combat becomes a self-sufficient unit of striking power within its intended operational environment. 
— Quoted from Defense Department Regulations 






Plants in Akron, Ohio, and Litchfield Park, Arizona. 





GUIDANCE 

— of the accuracy of ATRAN. 
Goodyear Aircraft Corporation 
designed, developed and pro- 
duces this system for guiding 
American missiles. 


RADOMES 

— exterior structural plastic 
housing for a missile’s elec- 
tronic eyes. Goodyear Aircraft 
is a pioneer and leading pro- 
ducer of such housings. 


RADAR 

— Goodyear Aircraft builds hi- 
performance airborne systems 
and large radar structures for 
early warning, missile guidance 
and tracking systems. 


AIRFRAMES 

— fabricated of the newest 
alloys by the most advanced 
techniques. Goodyear Aircraft 
has decades of light-metals 
experience in airship pioneer- 
ing, building thousands of com- 
plete airplanes and structures 
for today’s jet aircraft and 
missiles. 


ROCKETS 

—to propel the missiles skyward. 
Goodyear Aircraft builds more 
large-size rocket cases than any 
other manufacturer, has one of 
the largest facilities in the 
nation. 


GOODSYEAR AIRCRAFT . 
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GROUND SUPPORT EQUIPMENT 
— to check the missile’s design 
characteristics, the complete 
system’s performance—to move, 
maintain, launch a squadron’s 
missiles. Goodyear Aircraft 
designs and builds this equip- 
ment, and has created today’s 
foremost mobile missile ground 
support system. 

COMPUTERS AND 

FLIGHT SIMULATORS 

— to check the missile’s initial 
design characteristics and sim- 
ulate its flight. Goodyear Air- 
craft builds GEDA, an analog 
computer, and supplies flight 
simulators for the military 
services. 


UNIFIED ENGINEERING 

—to solve the technical com- 
plexities of creating a complete 
system. Goodyear Aircraft has 
a Weapon System Engineering 
organigation—specialists with a 
unified approach to, and com- 
plete familiarity with, the total 
problem. 

PRODUCTION FACILITIES 

—to tie together and produce 
the whole concept. Goodyear 
Aircraft maintains facilities in 
Akron, Ohio, and Litchfield 
Park, Arizona, where 12,000 
skilled people work—To Keep 
America First In The Air. 
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ATRAN, GEDA —T. M.'s Goodyear 





Aircraft Corporation, Akron 15, Onto 
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Looking for solutions? 


AMF has missile experience you can use 


@ Aux 


e Building a reliable missile system introduces problems at every step . . . the 
kind AMF solves daily. From drawing board to target, AMF is constantly 
bridging the gap between missile concept and performance. ® This wealth 
of experience, gained as a leading contributor to numerous major missile 
programs, can produce the solution to your particular problem. ¢ For a full 
description of AMF engineering and production facilities in the missile field, 
as well as a review of their performance, contact the AMF Defense Products 


Manager in any of the cities listed below. 


nf) Defense Products Group 


Powe pplies 
© Control Systems 


DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY 
PROOUSTS 1101 North Royal Street, Alexandria, Va. 


Asbury Pork @ Atlenta @ Boston @ Brooklyn @ Dallas @ Dayton @ Los Angeles © Seattle 
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for Severe Environment 
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HIGH POWER RF SWITCH, TYPE 1696 will switch a transmitter 
from one antenna to another at high power levels without mis- 
matching the transmitter for safe switching under power. This 
unit is also applicable for ground use. FREQUENCY RANGE: 215 
to 250 Mc/s (other ranges on special order); ATTENUATION 
0.25 db, maximum; POWER RATING: 100 watts R.F. C.W.; 
VSWR: 1.2 maximum; SWITCHING TIME: .I5 sec. average; 
SIZE: approximately 22 inch diameter by 412 inch long; WEIGHT: 
2 Ibs.; ACTUATING POWER; 6 watts D.C.; cross TALK: 27 db down 
into unused channel; SEQUENCE: Make-before-break 


ANTENNAS, tailored to specific missile requirements. 





* SHOCK: up te 100 G 


Antennas and Type 1231: 


Type 1273: 
and 





ENVIRONMENTAL SPECIFICATIONS FOR HIGH POWER RF 
SWITCH, ANTENNAS, DIPLEXER AND VSWR MONITOR 


. VIBRATION: up te 20 G at frequency of 2 
* TEMPERATURE: Type 1696: ~— 40°F to + 250°F. 

Up to 350°F. (Type 1231 made of Invor may 
be provided at extra cost for use up te 500 F.) 
Calibration shift of less thon 3% between 70 F. 
310°F. Satisfactory operation as low 

as =~ 40°F. 
ALTITUDE: Unlimited. All units are hermetically sealed. 


000 cps. 








DIPLEXER CAVITY, TYPE 1231 
Two Diplexer Cavities and circuitry 
comprise DIPLEXER which feeds sig- 
nals from 2 - 100 watt transmitters 
into a single missile antenna system. 
Frequency Ranges: 215 to 250 Mc/s, 
other ranges on request; Frequency 
Spacing: 3 Mc min.; Size and Wt.; 
each cavity approx. 3” diam. x 4” 
long. TRIPLEXER with characteristics 
similar to Type 1231 can be supplied. 


VSWR MONITOR, TYPE 1273 
This unit monitors RF Power, VSWR 
and Side-Tone amplitude and furnish- 
es 2 d-c voltages representing incident 
and reflected power so that antenna 
power measurements may be made 
Power Handling Capacity: up to 500 
watts output to Indicator: one volt 
(nominal) from 500 ohms. Frequency 
Range: 100 to 400 Mc/s. Factory 
calibrated at desired frequency. 


HYCON EASTERN, INC. 





E 75 Cambridge Parkway 


Dept. W Cambridge 42, Massachusetts 
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a St all adds up! 


65W .25 and 5 gpm 


LiGHT WEIGHT STP OTO POWER. 


AIRCRAFT HYDRAULIC EQUIPMENT 


BOEING KC-135 


High capacity, light-weight 10-gpm pumps from STRATOPOWER’s 65W 

RELIABILITY Series have been selected and are now serving on Boeing’s KC-135 
tanker. The Boeing Airplane Company has also experienced satisfactory 
service from more than 35,000 other STRATOPOWER pumps on the KB-29, 
KC-97, B-50, “377”, B-47, B-52, “707”, and Bomarc. Briefly, what it all 
adds up to is that STRATOPOWER continues to supply a superior product 
like the 65W Series to the nation’s major aircraft manufacturers for 
reliable service in all types of aircraft. 


Further information about these outstanding pumps will be furnished 
promptly on request. 


HOME OFFICE LOS ANGELES OFFICE 
WATERTOWN DIVISION THE NEW YORK AIR BRAKE COMPANY 
THE NEW YORK AIR BRAKE COMPANY 5058 VENICE BOULEVARD 
WATERTOWN, NEW YORK LOS ANGELES 19, CALIFORNIA 


DALLAS OFFICE SEATTLE OFFICE 

THE NEW YORK AIR BRAKE COMPANY THE NEW YORK AIR BRAKE COMPANY 
3323 GROVE STREET POST OFFICE BOX 318 
DALLAS 35, TEXAS BELLEVUE, WASHINGTON 
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Here’s where hollow parts makers 
can find new savings 


F YOU'RE boring out bar stock to make hollow 
parts, you can save money, time and steel. Start with 
Timken® seamless steel tubing because: 
1. YOU SAVE THE COST OF DRILLING; the hole’s 
already there. Finish boring becomes your first pro- 
duction step. 
2. YOU SAVE MACHINE TIME by eliminating this 
costly, original boring operation. You free screw 
machine capacity for other jobs, increase machining 
stations without adding machines. 
3. YOU SAVE STEEL BY WASTING LESS and using 
more of the steel you buy. You get more parts per ton 
of steel, because there's less metal to hog out. 


SPECIALISTS 


And you get finished parts of better quality from 
Timken seamless steel tubing. We forge a solid round 
over a mandrel, thoroughly working the metal inside 
and out. This rotary piercing operation gives seamless 
tubing its fine forged quality and unvarying spiral grain 
flow. Precise control of temperature and piercing 
speed helps assure you of uniform quality from tube 
to tube, heat to heat, order to order. 

To save even more steel, have our engineers recom- 
mend the one most economical tube size for your 
hollow parts job. We'll guarantee it to clean up to 
your finish dimensions. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”, 


Fine 
Alloy 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Fenwal Continuous Fire and Over-Heat Detectors are 
selective at a given temperature there is a rapid decline 
in the resistance of the circuit and a signal is given. There’s 
no heat averaging if 100 inches is over-heated or just one 
inch the alarm is sure — never false. That’s reliable precise 
sensing! 

There are no tubes, transistors, relays or moving parts; 
assembly. is quick and easy. Shock and vibration will not 
bother them and their low impedance prevents false alarms 
due to moisture. But that’s just part of Fenwal’s Continuous 
Fire and Over-Heat story. Each zone is unaffected by any 
other you can have several temperatures in a series! 

Fenwal was first to develop a Continuous Fire and Over- 
Heat Detector — and its present systems have this 10 years’ 

ne hundred engineering development experience. There is a Fenwal Fire 
Detector to fit your requirements. Maximum reliability is 
designed into each unit! 

More Fenwal unit Fire Detectors are now flying than any 

to one other make. That’s the best experience testimonial you can 
get! Drop us a line at Fenwal Incorporated, Aviation 
Products Division, 123 Pleasant Street, Ashland, Mass., and 
we'll send you our catalog — or our Sales Engineer, which- 
ever you want. 


inches are sensitive to 


over-heat with Fenwal Fire and Over-Heat Detectors 


These planes are flight-proving Fenwal’s Continuous Fire 
Detector System under actual operating conditions. 





CONTROLS TEMPERATURE... PRECISELY 
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AN AID FOR 
AIR TRAFFIC CONTROL 


TIME: 2:00 A.M. 
WEATHER: Heavy rain—ceiling 500’—visibility one mile. 


SITUATION: Aircraft traffic in and out of International 


Airport Los Angeles is almost normal. 


REASON: Positive identification and control of aircraft 
aided by use of the CHARACTRON Shaped 
Beam Tube in modern Air Traffic Control 
Display Systems. Proved in the SAGE sys- 
tem, the CHARACTRON Shaped Beam 
Tube displays alphanumeric and symbolic 


information plus conventional radar. 


RESULT: A constructive step forward in air safety 


for the fast moving jet-age. 


‘S STROMBERG-CARLSON 


1895 HANCOCK STREET, SAN DIEGO 1, CALIFORNIA 


THE STROMBERG-CARLSON OMPANY, A DIVISION OF GENERAL OYNAMICS CORPORATION 


“There is nothing finer than a Stromberg-Carlson” 





















































Pneumatic controls 











Ratio pressure regulators 


16 types 


Differential pressure 
regulators 
414 types 





AiResearch is the largest 
designer and manufacturer of 
pneumatic controls for the air- 
craft and associated industries. 
During the past 10 years more 
than 300,000 units have been 
produced and are in service. 


> 


AIRCRAFT 





| 


MISSILES 


| 


Pneumatic switches 
10 types 





Temperatures of the fluids 
(including gas and liquids) 
range from —400°F to 
+2000°F at pressures to 
+6000 psig. The units operate 
at any ambient pressure at 
ambient temperatures from 


Flow regulators 
28 types 


Pneumatic engine 
computer-controllers 
6 types 











—300°F to over +1000°F. 
Line diameters range from % 
inch to 15 inches. 

This equipment is developed 
and tested in the finest pneu- 
matic facilities in the world. 
Your inquiries are invited. 


* Outstanding opportunities for qualified engineers 


CORP ORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona 


THE 


* PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


Designers and manufacturers of aircraft and missile systems and components: rermceration systems 
GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + WHEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 


CABIN AIR COMPRESSORS + TURBINE MOTORS ~ 
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PREGULATES HEAT ON REGULUS IL 


r ye 7 ° 


Harrison aircraft oil coolers — 


engineered and built to General Harrison-Cooled Regulus OU 
Motors standards of quality. 
Flies More Than Double 
The Speed of Sound The Navy’s new 


Regulus II zooms into space at a blistering speed—to altitudes of more than 
60,000 feet! And Harrison heat exchangers are on board, providing the optimum 
in oil-cooling efficiency —safeguarding engine performance on these spectacular 

Chance Vought flight test vehicles. Backed by over 47 years’ experience, Harrison 
heat exchangers are rugged, reliable and compact—designed to assure complete 
dependability under the most severe operating conditions. That's why you'll find 

Harrison heat transfer equipment on so many of America’s foremost weapons of 
defense—from atomic submarines to supersonic bombers and guided missiles. 


If you have a cooling problem, look to Harrison for the answer. 


(ARRISON 


HARRISON RADIATOR DIVISION *« GENERAL MOTORS CORPORATION + LOCKPORT. N. Y. 
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... Because MENASCO COULD MEET OR EXCEED ALL 
REQUIREMENTS FOR CARRIER JET LANDING GEAR 


NORTH AMERICAN FJ series were the first Jet 
fighters to be qualified aboard aircraft carriers. 
The latest FJ-4 Fury Jet carrier-based fighters are 
capable of speeds in excess of 600 knots with a 
service ceiling in excess of 45,000 feet. They have 
a high rate of climb, and may also serve as carriers 
of special externally stored weapons. 





MENASCO was chosen to design and manufac- 
ture the prototype landing gear and has supplied 
gear for all of the FJ series airplanes. The proper 
combination and application of lightweight mate- 
rials and the exclusive Uniwelding process have 
provided landing gear of great strength, compact- 
ness and ruggedness. 


first in development, quality, delivery and service 


menasco manufacturing company 
BURBANK, CALIFORNIA * FORT WORTH, TEXAS 


SPECIA! 


AIRCRAFT LANDING GEAR 
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a growing variety 
of Quality Fasteners 


ve 


IN THE FASTENING FIELD Voi-Shan has 
the ultimate in facilities, skill, and experi- 
ence. This is your assurance of consistent 
perfection in every type of fastener. 


VOI-SHAN MANUFACTURING COMPANY 
A division of PHEOLL MANUFACTURING COMPANY 
8463 Higuera Street, Culver City, California 
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Te ky. Same. 
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Send for the brochure 
describing our operations 
in detail. 


WHITE SANDS DIVISICN: 
collection of missile data and research and 
development of equipment for this purpose. 


INSTRUMENT & ELECTRONICS DIVISION: 
Accomplishing development of new instru- 
mentation techniques and the prototype fab- 
rication of equipment. 


MATTERN X-RAY DIVISION: 
The manufacturing area of Land-Air, Inc., 
which fulfills quantity production require- 
ments. 


CHEYENNE DIVISION: 
Within this double hangar is a two-fold pro- 
gram of Engineering Design and Aircraft 
Modification. 


aviation, electronics and manufacturing 


| PT. MUGU DIVISION: 


Processing photographic and oscillographic 
data obtained by missile launchings at this 
Naval Air Missile Test Center. 


FIELD OPERATIONS DIVISION: 
Supplying aircraft, aircraft engine and elec- 
tronic technicians on a world-wide basis. 


LOS ANGELES DIVISION: 
Industry wide data processing concerning 
organization, buying, inventories, etc. utiliz- 
ing the latest computer equipment. 


STEPPER MOTORS DIVISION: 
Producing an incremental rotation, bi-direc- 
tional motor for missiles and automation. 


CHICAGO ENGINEERING DIVISION: 
Theoretical study group solving problems in 
methods and procedures in electronics and 
mechanics. 


LAND-AIR, Inc. 


Subsidiary of California Eastern Aviation, Inc. 


7446 W. Wilson Avenue, Chicago 31, Illinois 
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There goes a KB-5O0 J TANKER! ~~ 


New efficiency in performance as well as a new sound is being added 
by Hayes AIRCRAFT CORPORATION to the KB-50 multi-point probe- 
and-drogue tanker fieet of the Tactical Air Command. With the addi- 
tion by Hayes of two General Electric J-47 jet engines as supplemen- 
tary power, these Hayes modified tankers become capable of above 
the weather in-flight refueling of the fastest and most modern jet 
fighters, and henceforth will be known as KB-50J tankers. 

Low cost of conversion, increased versatility and enlarged scale 
of performance of these KB-50J jet-augmented tankers is typical of 
the many different Hayes aircraft modification projects which give 
the United States more air force per dollar. 


TO ENGINEERS AND SCIENTISTS 


The rapid growth and expansion of Hayes creates a need 
for aeronautical scientists, aircraft design engineers and 
graduate engineering students. Good positions are open 
for those who are qualified. Hayes now has over 10,000 
employees and is a competitive industrial facility for pine, 
modification and maintenance of aircraft, including 
guided missile work. Write Personnel Department, P. O. 








Continvously matched filter network. The impedance is approxi- 
mately 50 ohms. resistive in the stop bands. Provides VSWR of 
2.5:1 max. near cut off frequencies. Low and high pass filters 
con be manufactured with similor characteristics 


through X-band frequencies. 


from VHF 





INSERTION LOSS IF OB 





MICROPHASE R. F. FILTERS FOR AIRCRAFT, MISSILES 


* FLEXIBILITY OF DESIGN 
* HIGH PERFORMANCE 
* RELIABILITY... 


Meet your critical filter needs, including severe shock and high temperature requirements. These are typical examples. 


BAND PASS - Exceptionolly-wide band in X-band 
range. Provides 15% rise to 60 db af upper and 
lower cutoff frequencies. Maximum insertion loss 
in pass band is 2.0 db. Provides DC return path 
at output for use with crystal detectors that require 
OC bias 


~- 
a 
s 


BAND PASS — S-band three-section tunable cavity 
type. Approximately 1% band width ot the 3 db 
points, a 1% rise to 60 db from center frequency 
Tuning range, 2 to 3 kmc. Insertion loss is ap- 
proximately 2.5 db. 


TRIPLEXER — Divides UHF, VHF and L-Bands with 
40 db isolation. Whole frequency spectrum is usable 
because power is divided equally at crossovers 
with negligible loss. Unit has maximum VSWR 
less then 2.6:1, weighs 14 oz., comes with choice 
of connectors. Unit is available with 60 db iso- 
lation in slightly larger size. 


BAND PASS - Narrow-Band Cooxial in X-bond 
region. Exceptionally sharp rise - less thon 5% 
to 60 db. Insertion loss in pass band is 1.5 db 
maximum. Bond width can be accurately controlled 
and the pass band placed anywhere in X-band 


LOW PASS - Primarily for telemetering isolation 
purposes, provides greater than 60 db. isolation 
over 100 mc range with insertion loss less than 
1 db. in poss bond, Weight only 4'/, oz. 


DIPLEXER — Telemetering Diplexer provides mini- 
mum of 60 db. isolation between two adjacent 
channels 5% apart, with insertion loss of less 
than 1.0 db. Ruggedized and temperature compen- 
sated to ~70°C with no appreciable drift, for air- 
borne, high-altitude use. Special shapes available. 


BAND PASS — Special L-band for airborne appli- 
cations. Size 2 x 4 x '/, inches. Weight 3'/, oz. 
Also available in VHF through X-band. Shorp rise 
characteristics on special request. 


LOW PASS — Primarily for telemetering isolation 
purposes, provides over 60 db isolation in 100 mc 
range with insertion loss less than 1 db in pass 
band. Weight only 4'/, oz. 


DIPLEXER ~ VHF-TACAN Antenna Diplexing filter, 
improved version of the stendard Microphase Type 
(8-2245 with improved VSWR. Isolation in the 
TACAN band is 90 db. capable of handling 2 kw 
peok power. 


MICROPHASE CORPORATION 


Box 1166 © Greenwich © Connecticut 
Box 1166 » Greenwich « Connecticut - NOrmandy 1-6200 » WEstmore 9-1998 
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POWER SUPPLY 








first of the new 


SANBORN 450's: 


UNIT 


PREAMPLIFIERS 


with Integral Power Supplies 


These new Sanborn Unit Preamplifiers—designed to drive optical 
recording systems, tape recorders, wide band oscilloscopes, panel 
meters and other devices—offer you an outstanding combination of 
performance characteristics, operating versatility and ease, flexibility 
through interchangeable design, and compactness in either single unit 
or four-unit rack module packaging. The 1100 Carrier and 1800A 
True Differential DC types are versatile enough to cover the vast 
majority of input signal requirements, with practically any type of 
transducer. (For use with high speed optical galvanometers at frequencies 
above 500 cps, requiring larger current swings, a transistor output 
amplifier is built into the 450-1800A and available as optional equip- 
ment on other 450’s.) Later “450” Unit Preamplifiers will include 
Servo (demodulator) Monitor, DC Coupling, Logarithmic, Low Level 
and Dual-Channel DC types. As shown, any “450” can be installed or 
quickly interchanged in any bay of the four-Preamp module, or in a 
portable case 

Supplementing the basic specifications, the 450-1100 is a carrier 
amplifier-demodulator with zero suppression, which provides excitation 
for and accepts the outputs of various resistance bridge, variable 
reluctance, differential transformer and other types of transducers. The 
450-1800A is a low-noise, low drift, wide band-width, high gain true 
differential DC amplifier, with front panel controls for smooth gain, 
position, and internal 2 mv calibration signal. For further data or 
application information on these new self-contained Unit Preamplifiers, 
contact your Sanborn Industrial Engineering Representative or write 
the Industrial Division of Sanborn Company 


SANBORN COMPANY 


17S Wyman St., Waltham 54, Mass. 
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450 -1800A 
Trve Differential 
DC Preamplifier 


450-1100 


Carrier Preamplifier 


SPECIFICATION SUMMARY 
MODEL 450-1800A TRUE DIFFERENTIAL DC PREAMPLIFIER 


input —Impedonce: 200K differentially between te n 
Ke 


e) 


Output — | 


MODEL 450-1100 CARRIER PREAMPLIFIER 
Carrier Freq 24 eps (std.), 4 } ‘ 

Carrier Exc 

Transducer imped 

Input Imped 

Sensitivity ] 

gives I v 


Output — preferred cir 
clterncte ¢ 


Output Voltage Capabilities 


Output Linearity 
Output Impedance 


Freq. Response — 


Zero Suppression — ¢ 
via 


Power Req. — 115 v 





THE LOCKHEED F-104 STARFIGHTER 


—world’s fastest, highest-flying operational airplane 


Lockheed’s ultrasonic “missile with a man 
in it” can outrace the sun from New York 
to San Francisco. When necessary, it can 
zoom into the upper stratosphere to 
perform its vital day-and-night missions. 


Less than 55 feet long, with knife-sharp 
7%4-foot wings, the F-104 Starfighter packs 
awesome firepower. Each wing tip can 
carry a Sidewinder missile—which is 
guided to its target by an infrared track- 


NOW IN SERV! 


ing device (which “feels” the presence of 
other aircraft by the heat they radiate). 


No other fighter plane in USAF history 
has been so thoroughly performance- 
proved before entering service. For over 
three years Air Force and Lockheed pilots, 
engineers and scientists have subjected the 
F-104 Starfighter, its electronic components 
and armament to the most punishing tests 
they could devise. This new pre-service 


procedure assures maximum utilization of 
the F-104—starting with its very first 
mission for the Air Defense Command. 


LOCKHEED 
zmeans leadership 


Lockheed Aircraft Corporation 
California Division, Burbank, California 


CE! 


with the 83rd Fighter-Interceptor Squadron, Air Defense Command, USAF, Hamilton AFB, California 
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New GENISCO 

flight control 
accelerometer permits 
check out of system 
reliability prior to, or 


during, flight operations 
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Photo courtesy Convair, San Diego 


MODEL OC 





"? ‘. 
( yenisco 


INCORPORATEO 











2233 FEDERAL AVENUE « LOS ANGELES 64 « CALIFORNIA 


This newest Genisco instrument is a modified 
version ot the unusually rugged, military ce rtified 
Model DDL Accelerometer. The Model DDL 
was developed specifically to withstand severe 
vibration and stress in high-speed aircraft, guided 
missile and fire control system applications. It is 
now in use on many of the nation’s fastest opera- 
tional jet fighter aircraft. 

In the new Model DDT two miniaturized sole- 
noids have been added to the basic design of the 
Model DDL. When actuated, these solenoids dis- 
place the mass through its full range pe:mitting 
rapid, functional tests of system reliability prior 
to, or during, flight operation. 

Only brief specifications of the Model DDT are 
given below. Copies of Technical Data Sheets 
giving complete specifications will be sent upon 
request. 

Because most parts of the new Model DDT are 
interchangeable with the Model DDL now in 
high-quantity production, price and delivery are 
particularly good. 


BRIEF SPECIFICATIONS 


Range: +0.1Gto +7.5 G's 

Natural Frequency: 5 cps to 27 cps 

Linearity: +1% of full scale for balanced range 
instruments. 

Damping: Nominally 0.7 of critical at +-75°F 

Temperature: Operates to specifications between 
—65°F. to +275°F. 

Vibration: 10 G's at 10 to 1500 cps on any axis 

Shock: 40 G's of 7 ms duration on non-sensitive axes; 
100% overioad of 7 ms duration on sensitive axis. 

Pressure: Operates to specifications at any altitude. 

Size: 34%" x2" x4”, approx. 

Weight: 3.2 ibs. 


Inquiries to determine possible variations welcomed. 
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For greater safety— 
BENDIX WEATHER RADAR 
on more executive aircraft 


than any other make 


If you want to know more about the 
many safety advantages of Bendix* 
Weather Radar guided flight, write 
for the brochure “Airborne Radar 
System”. Address: Aviation Electronic 
Products Department. — 


or ; “a 


Tee continental = 
= CAN COMPANY 


Bendix Radio Division "Cenc 


BALTIMORE 4, MARYLAND 
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Beuare of the S 


The nation’s first intercontinental missile ... the Air Force's Northrop 
Snark SM-62. Equipped with a nuclear warhead, the Snark is a so-called 
air-breathing missile which travels in the earth’s atmosphere. Its compact 
design presents a smaller target for radar, interceptors, or anti-aircraft 


Lap. 


(\\ 
co 


missiles. 

Extremely mobile, the Snark can be air lifted to any site within a few 
hours. 

The pilotless bomber is powered by a Pratt-Whitney Aircraft J-57 turbo- 
jet engine equipped with a Holley compressor bleed governor. It flies in 
near-sonic speeds above the weather over the longest range vel possible by 
a missile in the free world today. 

Like all Holley engine controls, the compressor bleed governor is depend- 
able, easy to service, compact and lightweight — four vital qualities for 
aviation equipment. 


LEADER IN THE DESIGN, DEVELOPMENT, AND MAN- 
UFACTURE OF AVIATION FUEL METERING DEVICES. 


11955 E. NINE MILE ROAD, VAN DYKE, MICHIGAN 





...for precision and 
accuracy in 400 cycle 


ca 


AJ 


400 cycle 60 kva motor generator set 


ELECTRIC MOTOR DRIVEN 
Induction motor driven 400 
cycle generators with capaci- 
ties of 3.75 to 37.5 KVA. 
Synchronous motor driven gen- 
erators with capacities of 7.5 
to 12.5 KVA. Furnished com- 
plete with all controls and in- 
struments. Ideal for production 
or test line, or missile launchers. 


For the coming new jet transports, as well as for the 
military jet advancements, there is an even greater 
need for closely regulated, dependable 400 cycle 
genetators. You need not look any further than the 
complete Hobart line—many models to choose from, 
all designed to do the specific job you have. You have 
a big investment in your aircraft and controls. Protect 
that investment with the best available equipment for 
ground tests and checks. It's better to buy the best than 
wish you had. GAS ENGINE DRIVEN 


Commercial and military models 


i 
SELF-PROPELLED a 


l ~ | 
— 


For busy airports and test areas, this 
self-propelled design saves space 
and time. 400 cycle AC generators 
of this type are available in similar 
capacities as trailer type. 


are in production. 400 cycle AC 
generators with capacities from 
12.5 to 125 KVA, gas engine driven, 
or 37.5 to 125 KVA with Diesel 
engine drive. 


2 §@ $ 


... also CHECK these versatile DC units-—- 


A dependable source of regulated 28 volt DC power is still required for many 
commercial. military aircraft and missile applications. Hobart generators, de- 
signed for your specific job, give you many time and cost saving advantages. 


emg 
> 

* 
r ~ 
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=> NOW ... a high speed, over-the-road, ground power 
g unit. Available in two models, 1000 or 1500 amperes, 
; 28.5 volts, DC, this mobile power plant will deliver 
auxiliary power anywhere on the S 
airport. 400 cycle AC also avail- = ! 
able truck mounted. 


Gas Engine Driven: Capacities of 200 to 1500 ampere 
for jet or reciprocating engine starting and aircraft test- 
ing. For flight line use away from electric power. Com- 
plete with all controls, DC cable and portable mounting. 
WRITE, WIRE OR PHONE -—NOW—FOR COMPLETE DETAILS. 











MOTOR GENERATOR CORPORATION 
Box AV-38, Troy, Ohio, U.S.A. HOBART BROTHERS AFFILIATE 
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" \ 4 production at Hoffman—incloude gyroscopes, inertial navigation 
\ v systems and components, servomechanisms, fire control 
t 
» 7 li systems, and guided missile controls. These are examples of the 
_ = special Hoffman skills and electro-mechanical capabilities 
re, which can help solve your design problems 
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FEET ON THE GROUND 





The advent of complex jet warfare has created a new, 
highly respected type of engineer—the Hughes Field Engi- 
neer. Responsible for the modification and maintenance of 
complex Electronics Armament Systems and guided mis- 
siles, he keeps in the forefront of the newest electronics 
developments. 

The Hughes Field Engineer, working with complete in- 
tegrated systems, learns how each component contributes 
toward the working, fighting total. He is given the oppor- 
tunity to work with electronics systems right where they 
prove themselves—in actual use. 

The Hughes Field Engineer is the final link in a strong 
chain. The Research and Development Laboratories form 


the first link by initiating the basic designs for the new 
system. The Hughes manufacturing facilities produce the 










Molten Ladle of silicon is watched during first step in the precise 
manufacture of Hughes semiconductors. Constant innovations in 
Research, Development and Manufacture have positioned Hughes 
Products as a commercial electronics leader. 


Electronic Scanning Radar systems, a radically new concept in radar 
beam positioning, is currently being developed and manufactured 
by the Hughes Ground Systems Division. 


Creating a new world with ELECTRONICS 





Visit our booths at the 1.R.E. SHOW. (Booths 2801-03-0 
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‘ 1 ” 
system, “building in reliability” with the most advanced 


techniques in testing. As the final link, the Field Engineer 
makes the system produce everything that was built into it. 

The complete cycle of Research, D« velopm nt, Manu- 
facture, and Service is also evident in other Hughes activ- 
ities. The commercial products activity performs all these 
phases in the areas of electron tubes, semiconductor devices, 
and industrial systems and controls. The Ground Systems 
Division performs all phases on protective radar 
This diversity and wide scope of activity has made Hughes 
an ideal firm for present and prospective employees inter- 


ested in career adv ancement 





Some of the highly rewarding positions now open include 


Computers Solid State Physics 
Microwaves Semiconductor Sales 
Reliability Semiconductor Applications 


Circuit Design Systems Analysis 





Write, briefly outlining your experience, to Mr. Phil N. Scheid, 


Hughes General O ffices, Buillding 17N, Culver ¢ ity, California 
























HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, 
Fullerton, Los Angeles, California 


Tucson, Arizona 





5) or visit the Hughes suite at the convention hotel. 
g 
























ARMING AND FUZING SYSTEMS 
With reliability require- ARMING AND 
ments to 99.998%, Honey- 
well’s advances in testing FUZING SYSTEMS 
techniques and statistical 
analysis have made them a 
leader in the production of 
radar, optical, barometric, 
mechanical, inertial and 
electrical fuzing devices. 
INSTRUMENTATION 
(PRESSURE AND PRESSURE 


GUIDANCE AND STABILIZATION 
RATIO TRANSDUCERS) 


Honeywell systems compris- 
ing precise gyros, acceler- 
ometers and computers send 

a missile to target by “re- } INERTIAL GUIDANCE PLATFORM 
membering’’ where it 
started, where it is and 
where it wants to go. Gyro GYROS 
stabilized reference systems ‘ 
provide information for de- F 
termining attitude and / 
ACCELEROMETERS 


velocity for precise control. 


FLIGHT CONTROL / 
In “addition to autopilots, ; + GUIDANCE COMPUTER (AIRBORNE DIGITAL) 
these systems include reac- jj 
tion controls, jet vane con- | 
trols, thrust vector controls / 
and automatic landing sys- / ae FLIGHT CONTROL 
tems for recovery of missiles. 
Honeywell has more experi- 
ence in the flight control 
fieldthanany othercompany. L 
/ ] FUEL CONTROL 


ENGINE CONTROLS 
These systems include inlet 
controls, thrust chamber 
pressure controls and ex- 
haust nozzle area controls. 
Numerous systems are now 
in development, advanced l= 
test or production for turbo- = LVES 
jet, ramjet, liquid and solid a (LOX) FUEL VA 
propellant rocket engines. 


REACTION CONTROL 


TEST INSTRUMENTATION 


Honeywell console test systems 
run complete performance check- 
outs on missiles: production, 
stockpile surveillance and opera- 
tional pre-flight. 





How 
many 
brains 
make a 
missile? 


Control systems are the brains that guide, 
control and explode missiles. Honeywell can 
build any of these integrated control 


systems or sub-systems. 


Honeywell is now developing and producing 
systems, sub-systems and components for the following missiles: 
Sidewinder, Honest John, Asroc, Corporal, Thor, Redstone, 
Wagtail, LaCrosse, Sergeant, Little John, Titan, Falcon, Van- 
guard and many classified applications. This broad experience 
in missiles, as well as a solid background in rockets and aircraft 
systems, makes Honeywell the logical company to aid you in 
your airborne control problems. Contact Minneapolis-Honeywell, 
Military Products Group, 2600 Ridgway Road, Minneapolis 
13,, Minnesota. 


Honeywell 


(EE) Mttang Padi have 
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FJ-4B BUDDY TANKER 
Will Aid Fieet Units 


Longer fighter sweeps and combat air patrols are assured 

with Flight Refueling’s Probe and Drogue “Buddy” aerial refueling equipment, 
installed on North American FJ-4B Fury fighters 

now in service with the Fleet. 


¢ Designed and manufactured by Flight Refueling, Inc., 
these efficient refueling units are typical of the results 
obtained through the long-range research 

and development programs initiated by FRI. 


¢ Flight Refueling’s devices for Fast Fuel Transfer 

and fuel system applications are designed to handle all liquids and gases, 
conventional and special types, 

for mobile weapons 

and nuclear installations. 


¢ Manufactured to highest 
government specifications 

by personnel experienced 

in precision fabrication 

and quality control, 

Flight Refueling’s components 
are operationally proved 

and dependable. 


FLUID PROBLEM? 


Flight Refueling, Inc., engineering specialists 

can help solve that fluid system problem of yours, too. 

Our experience includes design and manufacture of systems 

and components for handling fluids at high flow rates and high pressures, 
under the most difficult operating conditions. 


FRIENDSHIP INTERNATIONAL AIRPORT Baltimore 3, Morylond 
West Coast Representative: William E. Davis, P. O. Box 642, Inglewood, Calif. 
Dayton Representative: Fred J. Kendell, P.O. Box 622, Far Hills Sta., Dayton, O. 
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We're pushing power! . . . High-quality Cannon power 
connectors for all types of aircraft and stationary engines. 
All are exceptionally rugged units, designed and built 

for safe, positive connection and long-lasting service. 
High-current power types from 250 to 600 amp.; 

medium range 30 amp. 


JE Type ... 10-20 amp., 2800v ac rms flashover, 
4, 9, 14, 19 contacts. For ground Signal Corps equipment, 


Ml Type... 30 amp., 250v ac, 4 contacts. 


GB Type .. . 600 amp. and 40 amp., 3 contacts typical. 
Other GB types for external power, stationary engines, etc. 


11751-1 ... for aircraft batteries, two 600 amp. contacts. 


#11752-1 25019 . . . field maintenance type, 400 amp. and 40 amp., 
Aircraft Battery is similar to CA2551 except that it is made to fit square mating 
Disconnes shell section on receptacle. 


Complete data in “GB” Bulletin, “M” Bulletin. 
“2E” Bulletin, “BU” Bulletin. 


CANNON ELECTRIC COMPANY 
3208 Humbolde Sr., Los Angeles 31, Calif. 


World’s largest exclusive manufacturer 
of electric connectors for industry 











White areas show extensive use of magnesium, (see details below). 


HOW ELEVATED-TEMPERATURE MAGNESIUM ALLOYS 
HELP BOMARC KEEP FIGHTING WEIGHT 


Approximately 230 lbs. of magnesium is used in the airframe 
of the Bomarc, powerful surface-to-air missile. And for good 
reason: In each case, the specific application called for light 
weight and retention of strength, rigidity and other properties 
at elevated temperatures. The logical choice was sheet, extru- 
sions or castings of elevated-temperature magnesium alloys. 


EXAMPLES: 

sopy. The body skin and doors of both nose and aft sections 
utilize 103 lbs. of HK31A sheet and castings. Resultant 
weight savings were 23 lbs., including a net reduction of 6 
Ibs. by using a magnesium casting for a door frame structure. 


WING, FIN AND TAL. 111 Ibs. of HK31A sheet were used in the 
wing, elevators and elevator stubs, fin and rudder. All lead 
ing and trailing edges of control surfaces for wings and fin 
are HM31XA extrusions. Here another 8 lbs. were saved by 
using an elevated-temperature magnesium alloy. 


These are but a few instances of how precious weight was 
saved in the Bomarc. For more information about the use 
of magnesium alloys in aircraft, rockets and missiles, contact 
the nearest Dow sales office or write directly to us. THE pow 
CHEMICAL COMPANY, Midland, Michigan, Department MA 
1407K. 


YOU CAN DEPEND ON 
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High-flying ‘“‘Hustler’’ equipped with Auto-Lite 25a Wire 


find the extra temperature range performance of 
Auto-Lite 350 Wire ideally suited to jet air- 
craft demands. Many manufacturers find that 


Convair’s B-58 “‘Hustler,”’ designed for super- 
sonic, high-altitude operation, uses Auto-Lite 
350 High-Temperature Wire in many critical 
applications. Auto-Lite 350 Wire was developed 
to meet the extreme temperature and other 
physical demands of modern aircraft. 


Other airframe manufacturers, like Convair, 


e Flexible at temperatures below — 80° F. 
e Smokeless 


e Resistant to modern aircraft hydraulic fluids, 
lubricants, and fuels for both reciprocating 
and jet-type engines 


© No discoloration at maximum operating cable 
temperatures 


e Flame-resistant 


e Easy printing of circuits with conventional 
marking machines 


in addition to its high resistance to abrasion, 
flame, solvents, fuels, and lubricants, Auto-Lite 
350 Wire reduces production costs, too, com- 
pared to other high-temperature wires. 


© Meets Spec. MIL-W-8777, U.S.AF, 
© Free stripping 
e Manufactured in sizes 22 thru 2/0 


For complete information on Auto-Lite Aircraft Wire, including specifications and samples, write to... 


The Electric Auto-Lite Company, Wire and Cable Division, Port Huron, Michigan or Hazleton, Pennsylvania ' Re 
GENERAL PURPOSE 
7 HIGH-TEMPERATURE 
® AIRCRAFT WIRE 
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NAA is at work in the fields of the future 


On these three men 
depends America’s conquest 
of Outer Space 


Very soon now an American is going to ride a 
rocket ship to the edge of space—and back. 

The success of this first flight—and of the others 
that will follow—depends on the teamwork of the 
men who build the rocket ship, the men who become 
its ground-support technicians, and the men who 
form its air crew. For only the closest coordina 
tion of America’s industrial, technical, and mili 
tary skills can achieve the conquest of space. 


The X-15: Space Ship No. 1 

The craft that is being readied for this first 
flight into space is the X-15, a rocket-powered 
research plane for the Air Force, Navy, and 
National Advisory Committee for Aeronautics. So 
advanced in design it might be called a manned 
missile, it’s the forerunner of the craft that will 
cruise through Outer Space. 

The assignment to design, build, and test the 
X-15 is being carried out by North American. 








Destination: Outer Space. A man will soon 
look out on space from cockpit of the 
X-15, rocket-powered research plane 
now being readied for its flight test. 


Reliability Room. Automatic control systems for America’s manned and unmanned 
weapon systems must do their critical tasks with unfailing reliability. Even a 
tiny fleck of dust might impair their vital accuracy. That is why Autonetics 
assembles its control systems with surgical precision in this dust-free room. 


Planes, brains and rockets 

North American’s key role in this 
great drive to put man into space is 
the result of its capabilities in the 
new technologies that make such a 
flight possible. 

In supersonic aircraft, North 
American has had more experience 
than all other companies combined. 
In automatic controls—the elec- 
tronic “brains” that will guide and 
navigate the X-15—its Autonetics 
Division has pioneered some of the 
most significant advances in recent 
years. Its Missile Development Divi- 
sion—pioneer of America’s missile 
technology—is at work on an ad- 
vanced air-to-ground (or space-to- 
earth) missile for the Air Force. 
And, in rocket propulsion, NAA’s 
Rocketdyne Division is already de- 
livering the great engines for Amer- 
ica’s major missiles—Atlas and 
Thor for the Air Force...Jupiter 
and Redstone for the Army. 


After the breakthrough 

These divisions of North Ameri- 
can are making many important sci- 
entific breakthroughs in this race to 
space. But even more important is 
the ability North American has dem- 
onstrated, time and again, to turn 
today’s experimental flights into to- 
morrow’s standard weapon system 


—swiftly, surely, and at lowest pos- 
sible cost. For every breakthrough 
is only a new beginning; it’s the 
followthrough that gets the results. 


Ground support for space 

One of the Armed Services’ most 
difficult problems in the Space Age 
will be the increasing workload on 
their expensively trained technical 
manpower. That is why North 
American is designing a new kind of 
simplified maintenance into all air- 
planes, components, and automatic 
control systems. 

This program will pay off in three 
ways: more efficient use of special 
skills; more complete utilization of 
weapons; more defense for the tax- 
payer’s dollar. 

In the arts of peace, NAA’s 
Atomics International Division has 
developed two nuclear reactors that 
show great promise as practical 
sources of electric power. 


Today in North American Aviation 
and its divisions, you'll find as potent 
a combination of scientists, engi- 
neers, and production men as any in 
American industry. Because these 
men are constantly forging ahead 
into vital new technologies, much of 
their work holds great promise for 
science and industry. 


Rocket Power. NAA’s Rocketdyne Div 


sion builds rocket engines with th 
to drive Air Force’s Atlas missile 
to launch an earth 


NORTH AMERICAN AVIATION, INC. 


SERVING THE NATION’S INTEREST FIRST 


LOS ANGELES 
los Angeles, Conoc 
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For World-Wide Aircraft Navigation 





TYPE 21A ADF WEIGHS ONLY 19.7 POUNDS 
Component Unit Weights 
Receiver, 6.8 Ibs.; Loop, 4.3 Ibs.; Loop Housing, 0.5 Ibs 
Indicator, 1.3 Ibs.; Contro! Unit, 1.6 Ibs.; Power Unit, 5.2 tbs 
CAA Certificate No. 1R 4-9 U. S. Military: AN/ARN-5S9 ~ 
British Certificate of Approval VC-78 


4 


ARC's TYPE 21A AUTOMATIC DIRECTION FINDER 


Because it can be tuned to some 60,000 transmit- 
ters, spread all over the world, the ADF is a wide- 
ly used navigation aid. Important news about the 
ADF, however, is that ARC has engineered this 
basic instrument down to less than 20 pounds in 
weight, with a comparable saving of space. 

Now pilots enjoy the advantages of dual instal- 
lations of this compact miniaturized equipment 
in tolerable weight and space requirements. 


The ARC Type 21A ADF is built to today’s more 
critical speed and environmental demands. It has 
hermetic sealing of vital components, such as the 
entire loop assembly. It covers all frequencies from 
190 ke to 1750 kc . . . operates on only 2.8 amps 
at 27.5 volts de input or equal power at 13.5 volts. 
A significant feature is the extremely low loop drag 
— only two inches outside the aircraft skin. 


Ask your dealer for detailed literature. 


Dependable Airborne Electronic Equipment Since 1928 


ircraft Radio Corporation soonton, n. J. 


OMNI/LOC RECEIVERS © MINIATURIZED AUTOMATIC DIRECTION FINDERS © COURSE DIRECTORS © LF RECEIVERS AND LOOP DIRECTION FINDERS 
UNF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) *  INTERPHONE AMPLIFIERS * HIGH POWERED CABIN AUDIO AMPLIFIERS 
10-CHANNEL ISOLATION AMPLIFIERS * OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS * 900-2100 MC SIGNAL GENERATORS 
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Here's a trunnion-mounted, multi-speed unit used with a dyna 
mometer test facility for guided missile pumps. This unit has 
a top output speed of 60,000 RPM with a pitch line velocity 
in excess of 30,000 FPM or more than 340 miles per hour 
Unit measures approximately 25 inches in length. 


Wesrern Gear 


TEST STANDS and 
DRIVES...designed to 


100,000 RPM 


This giant test stand facility was designed for use by a leading 
Eastern aircraft manufacturer. The 2 steam turbines deliver 
22,500 HP each. Top output speed is 9,000 RPM and the pitch 
line velocity is 30,000 FPM. 


This test cell presented an “impossible” problem . . . how to trans- 
mit 3,000 HP at 7,000 RPM through a right angle gear box? The 
wall-mounted gear boxes are provided with quick change gear 
sets which can be shifted from 7,000 to 11,000 and 17,000 RPM. 
Inspection after unprecedented hours of service show the gearing 
to be in excellent condition. 
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Western Gear is designing and building drives 

and test stands for leading missile-components 
manufacturers and development laboratories 

ranging up to 50,000 H.P. or 100,000 RPM. 
Successful tests have carried designs to 200,000 RPM. 
Pictured on this page are three recent applications. 
Note the coupon below. 


“The difference is reliability” « Since 1888 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO, (CALIF. 
SEATTLE AND HOUSTON ... REPRESENTATIVES IN PRINCIPAL CITIES 


Use this coupon or call your Western Gear Man. 
In all principal cities. 


oa 


Glenn Maime + WESTERN GEAR CORPORATION 

P.0. Box 182 + Lynwood, California 

Please send engineering data on your test stand and drives 
projects 


NAME 





COMPANY 


a 





ADDRESS 





city 
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CONSTANT GYRO DAMPING... 


WITHOUT HEATERS! 


Damping ratio variation: 


+0.1 between -30°C and +100°C 

















Sanders new 





rate gyroscope brings 



































increased reliability to 
missile, aircraft, and fire 
control applications. 





SPECIFICATIONS 


A new, simplified fluid temperature 
compensating mechanism, using 
no linkages, gives this precision 
subminiature instrument a _ con- 
stant damping characteristic 
despite changes in damping fluid 


Input Rates (full scale) +40 to + 1000 deg/sec 

Nominal Damping Ratio 0.5 +0.1 from —30°C to +100°C 
Resolution 0.01% full scale 

Linearity +0.1% to half scale 

Sensitivity 5.6 mv/deg/sec to 140 mv/deg/sec 


viscosity. In addition, this new 2 Set (Ext , 0.05% full 
: “ere : oe ero xterna % full scale 
Sanders gyro, Type RGB, retains Adjustment) 


many of the outstanding design Hysteresis + 0.15% full scale 

features of Sanders Type RGA Pickoff Output 5.6 vrms with standard excitation 
gyro . => in mass production Size 15/16” Dx 21/2”L 

since 1952. Weight 41/2 oz 

Sanders’ diversified experience in Vibration Up to 70g from zero to 2000 cps 
electromechanics and_ electronics Shock Up to 100g 

can help solve your instrumenta- Acceleration Up to 100g 

tion problems. Extensive engi- Operating Temp. Range 55°C to + 100°C 

neering and manufacturing 

facilities are available for design- 

ing and producing many types of 

gyros and accelerometers, as well 


as complete control and guidance Lol 
systems. Lz, SANDEAS ASSOCIATES, (ne. 


NASHUA, NEW HAMPSHIRE * Dayton, Ohio * Inglewood, California * Washington, D. C. 
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Avco today 


Avco 


makes things 


better 
for America 


defense. Gas turbis 
aircralt engines, ele 


ents 


(mer 


Lycoming—av 

powel! plants so” 

systems and aircraft 

Research and Advanced 

American Kitchens ... New Idea and 

Ezee Flow—specialized farm equipment 
Crosley Broadcasting Corporation 

Moffats Limited (Canada)—commerci 


gas and heating equipment. 


Avco makes things better for America 


y | VoO Avco Manufacturing Corporation 
420 Lexington Avenue, New York, N. Y, 
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Eirmac Klystron Produces 
Super Power For Missile Tracker 


Development of the super-powered radar ballistic 
missile tracker, now in operation at the Lincoln Labora- 
tory of Massachusetts Institute of Technology, required 
an electron tube that would produce tremendous 
amounts of RF energy at the desired frequency. Long 
experience in pioneering ceramic-metal power klystrons 
enabled Eimac to design a super klystron that efficiently 
and reliably produces the tremendous RF pulse power 
required for this application. It was built for Continental 
Electronics Manufacturing Company, the transmitter 
manufacturer, under sponsorship of the Air Research 
and Development Command's Rome Air Development 
Center of the United States Air Force. 








pe 


mnh 
Eimac super-power klystron 


in Eimac laboratory. 


Similar to the tube shown above, this super klystron is 
the largest electron tube in the world; even this ten-foot 
giant will soon be dwarfed by 17-foot Eimac klystrons 
now under development. 

Equipment engineers throughout the world are finding 
that the uniqueness of Eimac klystrons makes the 
difference in simple, efficient and reliable equipment 
design for tropospheric scatter, commercial television, 
telephone relay and high power radar applications. 
Eimac today manufactures CW and pulse amplifier 
klystrons covering the spectrum into the X Band and to 
megawatts of power. 








being lowered into circuitry 





For further information on Eimac klystrons write our Application 
Engineering Department for o copy of Klystron Facts Case 4 


EITEL-McCULLOUGH, INC. 


SAN BRUNO, GSCcALIFPORNIA 
Ecmac First for high power amplifier klystrons 


Products Designed and Manufactured by Eimac 
Negative Grid Tubes Vacuum Tube Accessories 
Reflex and Amplifier Klystrons Vacuum Switches 
Ceramic Receiving Tubes Vacuum Pumps 
includes the most extensive line of ceramic electron tubes 











are you looking for 
switches controlled 
by speed 




















AC-Milwaukee now produces a speed sensing switch so sensitive that it operates, and 
continues to operate, within 2 of 1% of turbine speeds ranging from 500 to 4600 rpm. 
If you need to control from one to four engine functions in relation to turbine speeds, 
AC has the answer. This speed sensing switch has proved itself in thousands of 
operational hours on military jet aircraft . . . controlling ignition systems and 
afterburners in flight. 

The AC Speed Sensing Control weighs about four pounds and is compact enough 
to be mounted almost anywhere. It holds calibration even when subjected to high 
engine vibration . . . can operate without servicing for periods up to those recom- 
mended for jet engine overhaul. 

For help in solving any problem related to automatic control of electrical switch- 
ing operations, call AC-Milwaukee. 

If you are an engineer with a mechanical, electronic or electrical background, and 
would like to work with AC’s Milwaukee group, write Mr. Cecil Sundeen, Supervisor of 
Technical Employment, Dept. K, 1925 D. Kenilworth, Milwaukee 1, Wisconsin. 


AC SPARK PLUG QB THE ELECTRONICS DIVISION OF GENERAL MOTORS 


Inertial Guidance Systems ¢ Afterburner Fuel Controls © Bombing Navigational Computers ¢ Emergency Fuel Controls 
Gun-Bomb-Rocket Sights * Gyro-Accelerometers « Gyroscopes * Speed Sensitive Switches * Speed Sensors * Torquemeters 


~*— Circle Number 33 on Reader-Service Card Circle Number 34 on Reader-Service Card 39 





ON ON Oe eee 


Magnetic fields, acting as a double piston, 
drive luminous ionized shock waves through 
transparent tube. One-tenth microsecond ex- 
posure in STL’s Physical Research Laboratory. 


MAGNETOHYDRODYNAMICS 
and SPACE TECHNOLOGY 


Magnetohydrodynamics provides one of the most promis- 
ing approaches for attaining the velocities and specific 
impulses that will be required for manned space flight to 
a planet, landing, and returning. 

The critical problem in attaining velocities of hundreds 
of thousands of miles per hour is the containment of tem- 
peratures comparable to those in the interior of stars. 
Because the temperature of the driving reaction will have 
to rise as the square of the exhaust velocity, temperatures 
greater than one million degrees will be encountered in 
reaction chambers. Magnetohydrodynamics offers a 
unique solution to the basic problem of containing the 
reaction without contact with the chamber walls. 

Briefly, the physical principles of magnetohydrody- 
namics are these. Since gas at such temperatures is com- 
pletely ionized and is an effective conductor of electricity, 
the introduction of currents in the gas (in this state 
called a plasma) creates an electromagnetic field. This 
field makes it possible to control the plasma by applying 
an external opposing magnetic field which creates a mag- 
netic bottle to contain the charged gas particles. Similarly, 


a magnetic-field piston can be used to accelerate the par- 
ticles. Such magnetohydrodynamic reactions are expected 
to develop exhaust velocities that are an order of magni- 
tude greater than those generated by. present chemical 
rockets. 

At Space Technology Laboratories, both analytical and 
laboratory work are proceeding in the field of mag- 
netohydrodynamics. This work illustrates the advanced 
research in STL’s Physical Research Laboratory, which 
emphasizes the application of basic physical principles to 
the requirements of space technology. 

In support of its over-all systems engineering respon- 
sibility for the Air Force Ballistic Missile programs, and 
in anticipation of future system requirements, STL is 
engaged in a wide variety of research and experimental 
development activity. Projects are in progress in elec- 
tronics, aerodynamics, propulsion, and structures. 

The scope of work at Space Technology Laboratories 
requires a staff of unusual technical breadth and compe- 
tence. Inquiries regarding the many opportunities on the 
Technical Staff are invited. 


Space TECHNOLOGY LABORATORIES 


A Division of The Ramo-Wooldridge Corporation 


S730 ARBOR VITAE STREET * LOS ANGELES 45, CALIFORNIA 
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MINIATURE BALL BEARINGS 


featuring 


1. Vacuum melt 440C stainless steel 
2. Balanced design 
3. Precision tolerances 


Fafnir now offers a series of miniature ball 
bearings, fabricated entirely of extra clean 
vacuum melt 440C stainless steel. This steel has a 
minimum of impurities and eliminates the 
chances of pits and imperfections in the races. 


Because of superior race finish, the ultimate 
results are supersensitive bearings with low 
torque values. The balanced construction results 
from separate retainers for each bearing size. 
Thus the pitch circle of the balls is 

centered between the bore and outside diameter. 


Made to ABEC-5 tolerances or better, these 
bearings are engineered for precision 
instrument applications where performance 
and long life are vital. 


Fafnir’s instrument bearing division has been 
expanded for production of the new miniature 
series. These bearings are made in the world’s 
cleanest metalworking area, regarded as a model 
throughout industry. 
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Fafnir’s Precision Miniature Bearings Investigate this new series of precision 

Series currently includes four design SEH aad - one 

variations available in = size. miniature bearings. Write for bulletin to The 
T * Two Shield . ° a" : . ° . 

gtangell lope’ Ranged Vern Untatde Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 
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ONE OF THE GARLOCK 2,000 | 
| 


Model 47J Bell Helicopter 


Garlock K.iozures* Specified on 
Bell Helicopters for1O years 


Since 1947 Bell Helicopter Corporation engineers have consistently specified Garlock KLOZURE 
Oil Seals for twelve different sealing functions. These KLozures serve in both low speed and high 
speed capacities contributing in no small measure to the outstanding performance and leadership 
of Bell Helicopters in that industry. Bell reports these seals have a minimum satisfactory life . 
° Cross-section of Model 51 Garlock 
exceeding the required 600 hour overhaul. KLOZURE Oil Seal designed for 
' . ° ° ° ° ed -speed rot e € nd 
rhe standard sealing element in a Garlock Kiozure Oil Seal is a unique synthetic material rs tates <meta 
. Ow pressure reciprocating. serv- 
molded to very accurate dimensions. It is non-abrasive, free-running: resistant to oil, grease, heat, ice. This seal is used in the Trans- 
‘ ? : , mission Assembly and in the Tail 
and cold; impervious to water, mild acids, and alkalies. It is also extremely durable and resilient. Serer Goor Box of the 473 Bel 
For unusual service requirements sealing elements made of silicone rubber for temperature Helicopter. 
| | 
extremes or Teflon for resisting strong acids and other chemicals can be obtained. 
A long list of satisfied users is added assurance that Garlock KLozures provide trouble-free 
bearing protection ... sealing-in lubricants . . . sealing out abrasive dust and dirt. If you have a 
sealing problem, why not ask your Garlock representative for his recommendation from “The 


saskets, and seals for every need. 


‘ 
c 


Garlock 2,000” . . . two thousand different styles of packings, 


The only complete line in the industry. 
* Registered Trade Mark 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 
WRITE on company letterhead for 
mew KLOZURE Catalog 20. 79 


pages of helpful information on 
oil and grease seals for bearings. 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rabber Expansion Joints, Fluorocarbon Products 











Three Gnat Gyros in Honeywell Three-Axis 
Turn Rote Transmitter. Size: 8.6” x 6.3” x 
5.24”. Weight: 5 pounds 


Convair F-106 all-weather jet interceptor incorporates Honeywell Three-Axis Turn Rate Transmitter in flight control damper system 


Three-axis control at all speeds and altitudes 


The Honeywell Three-Axis Turn Rate Transmitter, featuring three Gnat miniatur- 
ized gyros, was selected for the new Convair F-106 “Delta Dart” all-weather jet inter- 
ceptor. Built into the stability augmentation sub-system of the jet’s flight control system, 
the Transmitter detects rate of turn about the yaw, pitch and roll axes and responds 
with an output signal whose voltage is proportional to these input rates of turn 

This system is designed to operate under the most severe environmental conditions 
to which a combat aircraft might be subjected. The Honeywell Gnat Rate Gyros are 
easily capable of withstanding the severe shock, vibration and temperature require- 
ments of this application and as such are mounted directly upon the base casting with- 
out shock mounts to optimize dynamic characteristics of the system 

The electronic portion of the Turn Rate Transmitter amplifies and demodulates the 

Gnat Rate Gyro Gyro output signals to provide polarity reversing d-c outputs proportional to the corre- 
shown % size. sponding input rate to each Gyro. 

Weight: 3.8 ounces. Investigate Honeywell's ability to develop, engineer and produce flight control systems 

for today’s most advanced aircraft and missiles. Write for Bulletin GN to Minneapolis- 

Honeywell, Boston Division, Dept. 11, 1400 Soldiers Field Road, Boston 35, Mass. 


Honeywell 
“Boston Diwisiow, 
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In the Marines’ newest “sky- 
hooks,” Kaman HOK-1 Heli- 
copters, Torrington Cam 
Followers and Type DC Nee- 
die Bearings are used in the 
control system for compact- 
ness, and Type NBC Needle 
Bearings are used in rotor 
hubs for high load capacity. 


Helping put the lift in“skyhook” 


saadie In helicopters, lower weight means greater load lifting ability. Kaman 


Bearings s - . “ - . ; - 
Aircraft Corporation achieves this with extensive use of Torrington 


Needle Bearings in HOK-1 Helicopters. 
The nine Needle Bearing Cam Followers and 22 Type DC Needle 
Bearings in the control system provide high capacity in minimum space. 
They also allow for the compactness and light weight of other ad,acent 
Cam components. Six NBC Needle Bearings provide high load capacity in the 
Followers lead-lag pivots and the teeter pivot where dependable anti-friction opera- 
tion is essential. These high capacity bearings support the helicopter. 
Torrington Needle Bearings have found extensive use in modern air- 
craft where minimum weight and maximum capacity are so vital. Tor- 
rington offers engineering assistance based on its extensive experience 
with aircraft applications to help you improve the performance and 
reliability of your equipment. The Torrington Company, Torrington, 
Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE ROLLERS + BALL + THRUST 
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Southworth Portable 2000 Ib. 
Lift Table shown collapsed with 
dolly. Can be used to shift light 
loads on short hauls. No installation 
cost. Simply plug it in. 


Southworth Twin (48 x 53” min.) 
Lift Tables available in varying ca- 
pacities up to 24,000 lbs. Hinged 
platform makes servicing easy in 
totally collapsed position. 


Southworth Tandem 

min.) Lift Table available also in 
capacities up to 24,000 lbs. Note 
entirely self-contained pump as- 
sembly and working parts. 


Southworth Skid-Turner turns full 
skid of material in less than three 
minutes. One man operated. Push 
button control. Capacity 5,000 lbs. 


STHIOHH6@ O— 
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UP OR DOWN, WORK ALL AROUND 
There's no superstructure to a Southworth! 


G One of the more conspicuous advantages of a Southworth Lift 
Table is the absence of any superstructure. Furthermore, the motor 
and pump assembly is completely self-contained. Consequently, the 
operator finds absolutely no hindrance to approaching his work load 
from any angle, at any level, at any time. 

Less obvious, but of equal importance, is the opportunity so pre- 
sented for positioning the portable model with either end or either 
side at the machine it serves. For permanent recessed installations 
only a shallow pit equal in depth to the low collapsed height of the 
Table is needed, the flush top actually becoming a part of the floor. 
Whatever your industry you'll find, as hundreds already have, that 
this versatile hydraulic powered scissor-type Lift Table ably fulfills 
its promise to both methods men and cost accountants. 


BASIC SPECIFICATIONS. 
2000 lbs. 4000 lbs. 








6000 Ibs. 
8000 Ibs. 


Platform Size (Min.) 19%" x 53” 24" x 53” 30°’ x 60” 
Collapsed Height 6" _ 8" 
Extended Height 36” 37” 40" 
Controls Foot or Hand Switch 
Motors Single phase on Standard Models 
Hydraulics.. Pump actuated ram with relief and solenoid valves. 


Capacities: 


Larger, or special purpose, platforms available on all standard models. Greater 
vertical platform travel also available in a variety of capacities. Write for specifications 
on these and en other tables with capacities up to 24,000 lbs. 











For Further Details Write: 


SOUTHWORTH MACHINE CO. 


463 WARREN AVENUE, PORTLAND. MAINE 


Manufacturers of Paper Conditioners; Automatic Skid Lifts; Skid Turners; Hand, Foot, 
Motor Driven Punching Machines; difiers; Envelope Presses; Punch Heads; 
Tabbing Knives and Corner Cutters plus Custom Built Equipment. 











ELIMINATE FATIGUE : REDUCE HANDLING TIME + INCREASE PRODUCTION 
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Our biggest asset can’t be photographed 


What’s inside this engineer-scientist’s head? A camera won't 
reveal that for 30 years a trained mind has been accumulating a 
vast fund of knowledge on gyroscopes and has come forth with 
sound original thinking on inertial guidance. 

No photograph can tell that another man thoroughly grasps 
the present state of the art in infrared technology and has crea- 
tive ideas for the future. 


We can’t show pictorially the knowledge and reasoning ability 
other staff members bring to such subjects as radar, general elec- 
tronics, semi-conductors, computation, mechanical design, and 


all the other fields of competence that go to make up a balanced 
research and development facility. 

Nor can we show the special types of gray matter that make a 
first class systems engineer, a top production man, or a forward 
looking executive to keep these specialists functioning smoothly 
as an integrated organization. 

But we can tell you what these people have done in the past, 
what they are doing now (where military security permits), and 
what we believe they can do for you. Write Dept AW, Mechanical 
Div., General Mills, 1620 Central Ave., Minneapolis 13, Minn. 


MECHANICAL DIVISION 


Creative Research and Development + Precision Engineering and Production 





FOR R 


RECEIVERS 


L'o-@ 5 ©. Oy Ee .S Fb 4-1 OB. E— 


HIGH FREQUENCY STABILITY, 
RUGGED CONSTRUCTION, LONG LIFE 
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KAMAN AIRCRAFT CORPORATION 


BLOOMFIELD, CONNECTICUT 
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Coast-to-Coast... 
(oachman 


5S American 


yo are the hozses / 


Getting there in a hurry is only half the story behind the 
success of American’s “Royal Coachman.” Further facts— this 
DC-7 nonstop flight offers true luxury features at aircoach 
fares—seats may be reserved upon ticket purchase and an 
economical meal bought for service aloft. There’s even a 
passenger lounge for relaxation. 


But even more important to American is the reliability of its 
equipment. That’s why American uses Sinclair Aircraft Oils 
exclusively. They give maximum protection against engine 
heat and friction. 

45% of the oil used by major scheduled airlines in the U. S. 
is supplied by Sinclair. You, too, can place your 
coniidence in Sinclair Aircraft Oil. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 
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Che Congues€ of Outer OCpoce... 


A vital factor in NATIONAL 























1% 





*@ 


America is awake to the urgent need for 
the combined efforts of science, engineer- 
ing and industry to back up the military 
SEC U me ITY in leading the way to lasting peace. 

At Westinghouse Air Arm, scientists and 
engineers ... with more than 20 years of 
airborne electronics experience behind 
them... are working NOW on these ad- 
vanced concepts and systems: 





Space Navigation Space Communication 

Space Flight Control Space Guidance 

Space Armament Space Reconnaissance 
For information on Air Arm’s Space Sys- 
tems Engineering Group, write: Air Arm 
Division, Westinghouse Electric Corpora- 
tion, P.O. Box 746, Baltimore 3, Mary- 
land, or contact your nearest Air Arm 


representative. 5-86 


Westinghouse 
AIR ARM 


DIVISION 
BALTIMORE 


~~ ° 
YOU CAN BE SURE...iF iTS V\ estinghs muse 


DAYT 











Five stories up a painter puts the finishing touch on one of 
Pan Am’s “Super-7”’ Clippers—America’s fastest airliners. 








“)aamark of Experience 


..the world over 


a 


Spring has come a little early at 
Pan American this year. All over the 
world we’re being decked out in our 
newest finery. 

Our designers have called the shots. 
Our painters are painting. Our fash- 
ion experts are hard at work. The 
famous “winged world” symbol of 
Pan American and the traditional 
Pan Am blue color have been stream- 
lined to a stylized sphere of the world 
and a lighter sky-blue color. The 
familiar wind-swept Pan American 
lettering has been replaced with a 
modern, distinctive block style. 


You'll see our new insignia and color 
on Pan Am Clippers* and ground 
equipment, on our windows and on 
the windows of our appointed Travel 
Agents, on our timetables, at our 
ticket counters and on all Pan Am 
advertising and promotional material. 
It’s the new high sign of the times. 
The new mark of historic leadership 
in the air and on the ground in 82 


lands on 6 continents the world over. 
Wherever in the world you’re going, 
you'll see Pan Am’s new skymark. 
It’s easy to spot. It’s a quick way to 
tell that 
Most Experienced Airline. Look for it. 


you're with the World’s 


This year well over a million happy people will 


go overseas by air. Just one of the reasons will 


be Pan Am’s new economy-class Thrift Fares 
Europe starting April Ist.1 


PAN AME RICAN 


WORLD'S MOST EXPERIENCED AIRLINE 


Circle Number 46 on Reader-Service Card 


to 





aoe 2 an 
from the frontiers in space 


ooo message is received 


In a manned aircraft, checking speed, attitude, temperature, etc., is a 
simple task. 


But what about unmanned missiles and rockets, dispatched to high 
altitudes or over long distances? Here, one practical answer is telemetering: 
radio communication between automatic transmitters in the vehicle and 


receivers back on earth . . . a steady flow of electronic messages about altitude, 


direction, position and other vital information. 

To provide data about the attitude of an airborne vehicle at any point 
in its flight, an extremely sensitive gyro with two degrees of freedom is one 
of the latest developments in a comprehensive line of measurement and 


control devices for the aircraft and avionics industry. 


reenleaf MANUFACTURING COMPANY 
A Division of Mandrel Industries, Inc. 


7814 MAPLEWOOD INDUSTRIAL COURT 
SAINT LOUIS 17, MISSOURI 


ENGINEERS: Excellent career opportunities open. Write for information. 
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PIANE FAX 


STANDARD OIL COMPANY OF CALIFORNIA 


New Chevron aviation credit card 


Now a new Chevron Aviation Credit Card is available So. if you're like the many other flyers who have discovered 





for use by private and business flyers at more than 300 through experience that regular service with Chevron and 
Standard Airport Dealers throughout the West and in RPM Aviation Products gives planes more pep and power, 
Alaska. In this vast area, Standard has more aviation you ll want this new credit card. It's flight-weight in a 
dealers at your service than all other companies combined. handy size to fit your wallet. You can apply for it simply 
In addition, the new card will be welcome at many other by mailing the coupon below. And for safer. more enjoy 
aviation dealers in the rest of the United States and Canada. able flying. for business or pleasure, make it 5.0.P. to use 
And, the card is good for automotive products as well. Chevron and RPM Aviation Products every time. 


RON OCESIGN, REG. U.S 


AVIATION CREDIT CARD COUPON-——————— 





STANDARD Standard Oil Company of California, Room 1610, 
AVIATION 225 Bush Street, San Francisco 20, California 
PRODUCTS 
Please send application blank for new aviation credit card 
I have Standard Oil Company of California automotive credit 
card number_________-_.. Please send me an aviation credit card 


93 755 $32 10 
JONN Q MODERN 


CHEVRONMATIC 


ADDRESS 











2, . ZONE STATE 
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Sum total: 27 years. With 
plane with retractable landing 
with folding wings. First swey 


quadrons. First in the 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage - Long Island - New York 





Small Boat Propulsion 


Turbine Drives for Process Pumps 


Power for One-Man Helicopters 


Portable Power Generation 


Emergency Stand-by Power’ 


Here are nine Solar gas turbine uses! 


Can you think of more? 


SMALL-SIZE SOLAR GAS TURBINES Offer a radical new power 
concept for forward-looking businesses. Their easy 
portability, high power-to-weight ratio and reliability 
make them ideally suited for applications beyond the 
scope of conventional engines. They are easy to main- 
tain, start instantly after long periods of inactivity and 
can burn a wide variety of fuels—including gasoline, 
kerosene, diesel oil and others. 

Shown above are only nine of the many uses for these 
new prime movers—and additional applications are 
limited only by the imagination. To date more than 
1000 Solar gas turbines have been sold. They are serv- 
ing 35 different customers in more than 50 applications. 
Current production models—the 50 hp Mars® and 
500 hp Jupiter®—are being turned out in volume for a 
growing list of satisfied military and commercial users. 
And development work on a new 1000 hp Saturn engine 
is going forward. 


For more than a decade Solar has been making 
important.contributions in the gas turbine field. What- 
ever your business, whatever your special power needs, 
perhaps a versatile Solar gas turbine can provide the 
answer. For a new gas turbine brochure, write to 
Dept. D-162, Solar Aircraft Company, San Diego 12, 
California. Designers, developers and manufacturers of 
gas turbines, expansion joints and aircraft engine, 
airframe and missile components. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


ENGINEERS WANTED. Unlimited opportunities, challenging 
projects, good living with Solar! Write for brochure. 
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AEROJET 


for 


infrared 
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Infrared 
equipment for 
gunfire 

control, 

missile 
guidance, 

and surveillance 
and warning 

is developed and 
manufactured 
by our 

Avionics Division 
at Azusa, 


California. 





Todays air power in action:* 


Thor starting one of its highly successful test flights from Cape Canaveral, Florida, 


Last November 27th the Defense Department 
announced that the Douglas Thor had been 
ordered into production as the Air Force’s 
intermediate range ballistics missile. 
America’s defense is gaining more than just 
a highly successful missile. Thor comes com- 
pletely equipped with a Douglas-engineered 
support system that is immediately ready for 


field operation. 


Giant Air Force THOR — aleady in mass production — 


No hand-tooled prototype, the Thor test 
models fired for Air Force acceptance are built 
with mass production tooling. As a result, 
manufacture of Thor on a volume basis began 
the minute Air Force approval was given. 

At the same time the science-industry- 
military team which cooperated in developing 
Thor readied the important systems required 


to make it operational... transportation, fuel- 





*Defensive systems — The complete air 
defense must have an attacking arm, too. 
In the event of an enemy strike, retalia- 
tion must be tremendous, decisive, quick 
Powerful, accurate intermediate range 
missiles, like Douglas Thor, launched from 
U.S. bases around the world, provide this 
potential. 


-can strike anywhere in the world from US. bases ! 


ing, launching, training and parts replacement. x 
Such thoroughness is typical of Douglas Depend on 
where 19,000 missiles of all types have been 


produced since 1941. In fact, Douglas is the DO UGLAS 

only U.S. manufacturer to have developed ne ; wr 
missiles systems in all categories...air-to-air, First in Missiles 
air-to-surface, surface-to-air, and surface-to- 
surface. And Douglas has an accumulation of 
missile experience unequaled in the U.S. 
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New JaH Srartrer-GENERATORS 


... power partners of small turbojets 


Now, a single, small machine performs two important 
functions——engine starting and power generation—in 
aircraft and helicopters driven by the newer, small 
turbojet and turboprop engines. The new units are 
also ideal for GPUs. Obvious advantages: reduce 
weight, conserve space, relieve congestion by using 
only one mounting pad in place of two. 

Jack & Heintz starter-generators have been devel- 
oped from the experience gained in producing more 
than 190,000 flight-proved d-c generators and starters. 
The new machines are available in a range up to and 
including 750-amps d-c and can be readily modified 


to meet individual requirements of engines up to 
4000-lb. thrust (or equivalent hp). The J&H starter- 
generators are especially designed to operate from a 
self-sufficient starting source, such as nickel-cadmium 
or silver-zinc batteries. 

Most important: J&H _ starter-generators do both 
jobs without compromise of either. Performance and 
reliability are built in. 

Write on your company letterhead for a free 
copy of our Starter-Generator Data Book. Address 
requests to: Jack & Heintz, Inc., 17635 Broadway, 
Cleveland 1, Ohio. 


Back & HH ernrz. Inc. 


AIRCRAFT SvSTEnwsS ANDO EQuIiPrnentT 
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Ford Instrument Co. Engineer checks air-bearing gyro for angular drift on equatorial test 


stand. Test can show up drift rates as low as one revolution in 40 years. Tests like this. 


helped Army put “Explorer” into orbit 


Some of Ford Instrument’s current 


or recent programs include: 
Inertial guidance systems 
including Redstone and Jupiter 


Missile launching and control order 
omputers 


Navigational and mission control 


systems and computers 
Analog and digital computer systems 


Fuzing. arming and other warhead 
control equipment 


Plotting equipment 
Nuclear systems and controls 
Gunfire controls 


Drone controls 


A special guidance system for the Jupi 
ter C, developed by the Army Ballistic 
Missile Agency, was used to launch the 
first U. S. artificial satellite into space 

Many components of this system were 
provided by Ford Instrument Co., prime 
contractor for both the “standard” U.S 
Army Redstone and Jupiter guidance 
systems 

The fabulously-equipped, fantasti- 
cally-clean gyro lab (above) is only a 


small part of the advanced research and 


development facilities available at Ford 
Instrument Co. They're used to create 
and produce the incredibly accurate con 
trol systems called for by modern tech 
nology in both government and industry 

And Ford Instrument’s large-scale 
precision manufacturing facilities can 
turn even the most critical system re 
quirements into working “hardware” on 
a quantity-production basis. Our Liaison 
Engineers are at your service to discuss 


your system requirements 


FORD INSTRUMENT Co. 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue, Long tsiand City 1, New York 
Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio 
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The Mk. A. 5 Seat now in quantity pro- 
duction for United States Navy was 
demonstrated from ground level by 
Flying Officer S. Hughes, R.A.F., at 
Patuxent River Navy Air Base on 28th 
August, 1957. 


This was the first live ground ejection 
in the United States of America. 
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Saving 
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Oe ee 


ataff is ready to work with you and relieve 
your own engineers for more basic 
problems. 

Write for further information on 
special-purpose devices currently 
available and details of the produc- 


tion facilities Monadnock can 
put at your service. 


LLS San Leandro, California 


Subsidiary of UNITED-CARR FASTENER CORPORATION 
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Only automatic xerography 
brings you true push-button copying! 











Copy 1200 different documents per 
hour—a print in about 2 seconds. 





Ps: a button on the XeroX® Copyflo® 
continuous printer, and a dry, positive print of any num- 
ber of different documents emerges in less than three 
seconds, ready for immediate use. Copyflo printers en- 


large, reduce, or copy size to size. They offer the speediest, Pan A i oO ‘ DD 
most flexible, most economical way to get sharp, clear 


copies from original documents of all types or from 


microfilm. Write today for complete information xX Ee fe oO xX: 
THE HALOID COMPANY, 58-100X Haloid Street, Rochester 3, N. Y. 


Branch offices in principal U. S. and Canadian cities 


Sens; itizeg 


4i v, 
or oe Paper 
e Unnec “nf 


Each copy precisely like the original, Made on ordinary unsensitized paper, 





reduced, enlarged or same size. vellum or offset paper masters. 
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Low cost—proven savings to 70% 
- as much as $100,000 a year. 
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Defense Contracts Spur 1938 Sales 


The aviation industry will hit a level of 
between $11 and $12 billion in gross rev- 
enues for 1958. A sharp and steady upturn 
in Defense Department contracting for air- 
craft, missiles and avionic equipment dur- 
ing the next nine months will result in major 
improvement in the 1958 sales picture with 
prospects even brighter for 1959. 

Industry entered 1958 last January with a 
hacklog of about $17.5 billion in unfilled orders 
of which a record $3 billion total were for 
commercial orders. Commercial sales for 1957 
also rose to a record $2 billion for more than 
18% of the total industry gross revenues. 

Industry picture, which darkened consider- 
ably during the financial bungling in the Pen- 
tagon last summer, will also brighten during 
the remainder of this year as a result of the 
Fiscal 1959 Defense Department budget and 
supplemental appropriations already under- 
going congressional approval for the remainder 
of the Fiscal 1958 budget. 

Breakdown of military spending for 1958 
indicates the following: 
¢ $6.9 billion for aircraft, engines, air- 
borne avionic equipment and related pro- 
curement, 
¢ $3.3 billion for missiles and related 
equipment, including avionics and ground 
handling equipment. 
¢ $2.2 billion for research and develop- 
ment, the bulk of it devoted to aircraft, mis- 
siles, avionic equipment and space _tech- 
nology. 
¢ $860 million for ground-based avionic 
and communications equipment. 
¢ $368 million for production facilities. 


COMMERCIAL OUTLOOK 
THE COMMERCIAL market will probably total 
close to $1 billion in transport deliveries 
with the first significant increment of Ameri- 


can-built gas turbine powered transports reach- 
ing airline customers during 1958; about $800 
million business flying market with about $100 
million in aircraft sales plus about $700 mil- 


lion in maintenance, overhaul, fuel and opera- 


tions costs. 


68 


In the key military market that accounted 
for 82% of the industry’s gross revenues for 
1957, there will still be some effects felt of the 
production cutbacks and _ stretchouts inflicted 
during the drastic economy wave just before 
the Soviet Sputniks took to their orbits, and 
the industry will have to battle valiantly against 
further strangulation by conflicting and damag- 
ing government procurement regulations if it is 
to boost its net income margin above the pitiful 
2.4% of gross sales realized in 1957. 


MILITARY SPENDING 

As a result of impact of the Soviet’s suc- 
cessful testing of an intercontinental ballistic 
missile over a 4,000 mi. range and the launch- 
ing of two Earth satellites into successful 
orbits, the lid has been lifted from military 
spending in the aerial weapons procurement 
area and contracting is scheduled to increase 
76° during the first six months of 1958 ove 
the last half of 1957. Contracting during the 
last half of 1958 will be more than 30% higher 
than the same period in 1957, pushing the total 
for 1958 new contracting to the highest level 
since the Korean war. 

In addition to taking the brakes off a multi- 
billion dollar procurement reservoir already 
appropriated but not obligated by the Pentagon, 
an additional $1.2 billion now being approved 
by Congress as a Fiscal 1958 supplemental is 
expected to be obligated by Defense Department 
with industry by the end of the 1958 fiscal year 
on June 30. 

As always, the future prospects of the 
aviation industry and its related technologies 
will be dominated by major technical changes 
that also will portend major business shifts. 
Major research and development effort is now 
spread over the entire spectrum of manned air- 
craft (WS-110A chemical fueled Mach 3 
bomber and WS-125A nuclear powered aircraft) 
through ballistic missiles, defensive missiles 
and space technology. How fast individual 
firms in the industry develop capabilities in 
these new fields—in every strata from prime 
weapon system manager down to supplying the 
vital but specialized new types of fasteners, 
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valves and fuel lines—will determine thei 
prosperity in the immediate future. 

There probably will be fewer major weapon 
systems developed and produced, but these sys- 
tems will be infinitely more complex and 
expensive than the current generation of weap- 
ons in production. They will require much 
larger combinations of technical and industrial 
complexes spread over much broader areas of 
technology to undertake successfully the neces- 
sary research and development to bring them 
to the production phase. 

The spectacular pace of this galloping tech- 
nology is demonstrated by the fact that ballistic 
missiles, which only a few months ago were 
being hailed as the “ultimate” weapons, are 
now clearly just a transitory phase of new 
weapons development, with much more sophis- 
ticated and effective weapons such as air 
launched missiles, the hypersonic glide bomber, 
the manned space vehicle and a military out- 
post on the Moon already in the research and 


development mill. 


SPACE TECHNOLOGY NEED 

Ir 1s CLEAR too that, while ballistic missiles 
are an extremely transitory phase of the weap- 
ons development cycle, the development of 
space technology to adequately enable man to 
explore and usefully utilize the vast reaches of 
outer space will probably be a major occupa- 
tion of the aviation industry and its related 
technologies for a half century or more. 

In the military market it is clear that 
manned aircraft will continue to provide the 
major portion of sales during 1958 with mis- 
siles rising to about 30% of the total revenues. 
However, by the end of 1958, missile orders 
will probably account for about half the total 
military order backlog. It is clear that missiles 
will not replace manned aircraft, even in the 
current transitory phase before manned space 
flight, but that missiles and manned vehicles 
will continue to supplement each other in the 
airpower arsenal. A good example of how this 
mixed bag is developing for the future is the 
new USAF concept of the air-launched 1,500 
mi. range missile utilizing either a chemi- 
cally or nuclear fueled manned vehicle to 
transport IRBMs to an altitude and range 
from the target that will enable them to do 
their job without the tremendous first stage 
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propulsion systems and fixed launching sites 
now required, 

In the development of space technology, the 
course for the immediate future is already 
clear—well-planned and _ logical — step-by-step 
exploration of space using the giant rocket 
engines developed for ballistic missiles to hurl 
scientific probes into space; next, the recon- 
naissance satellite; after that put a man into 
space and bring him back safely, then the 
mannned space station and, finally, establish- 
ing a manned base on the Moon. 

Looking to other phases of the aviation mat 
ket, the airlines face another difficult year with 
the paradox of rising traffic and revenues 
combining with drastically reduced profits. On 
of the big bottlenecks to future air traffic expan- 
sion will not ease during 1958. This is the 
saturation of the current air traffic control sys- 
tem that restricts maximum volume operations 
during periods of even moderately bad weather. 
But this problem now Jooms secondary to that 
of filling the vastly expanded airline seat 
capacity both in domestic and _ international 
service. Halting the downward trend of load 
factors is the most acute of a large collection 
of airline problems. 

The first impact of the jet transport age 
will be felt in 1958 with not much indication 
that airlines or the cities to be served have 
done much to handle the many operational, 
sales and service problems involved. U.S. flag 
airlines should gross over $2 billion in 1958 
but will retain a smaller portion as net than 


during 1957. 


BUSINESS FLYING OUTLOOK 

THE BUSINESS FLYING field is still growing 
with sales of just over $100 million in new 
aircraft for 1957 and prospects for a slight in- 
crease in this dollar volume for 1958. 

In the face of a generally increasing gross 
revenue all segments of the industry will face 
the spectre of government policies and regula- 
tion that will whittle away the fruits of this 
effort in net income. The industry must in- 
creasingly face the hard facts of these govern- 
ment trends and lose its previous inhibitions 
in telling its story to the American people who 
depend on it for adequate defense, swift trans- 


portation and a deep sense of national pride. 
—Robert Hotz 
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Genies on Voodoo; 
Thor and Sergeant 








McDonnell F-101B Voodoo (top) carries Douglas MB-1 Genie air-to-air missiles. Douglas 
shown with ground support equipment including transporter 


Thor IRBM (bottom, left 
erector used to move and raise missile; launch mount or base; and power-pack trailer with 
Bottom, right, is Army's Sergeant 


mechanisms for actuating initial steps of firing sequence 


surface-to-surface missile 
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Convair’s F-106 Delta Dart 








R KA I )\ N¢ y\ — Not a dream of the future, but “hardware’”’ today, the Northrop Snark 
SM-62 is now being produced in limited quantities for the Strategic Air Command. Air 
Force ground and technical crews are in training and an accelerated production schedule of 
this relatively low-cost missile can be our strongest deterrent to enemy aggression. Years in 
development, the Snark has repeatedly proved its ability to deliver nuclear warheads on 
targets more than 5,000 miles away at speeds in the sonic band. The Snark is automatically 
guided to its target by a self-contained guidance system that defies jamming or mis- 
direction by the defender. Enemies of the free world are well aware that the U.S. has this 
fully developed intercontinental guided missile—capable of flying from concealed mobile 


launchers to hit a target anywhere in the world. A formidable companion to the long- N QO R T | | R QO P 


range bombers of the Strategic Air Command, the Snark is another reflection of Northrop 
Aircraft’s “security with solvency” philosophy of delivering more air power per dollar. 


Builders of the First Intercontinental Guided Missile 
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LOCKHEED F-104A STARFIGHTER WITH SIDEWINDER MISSILES 


USAF Gears for Space Challenge 


By Evert Clark 


Critical year in 


milli n 


Air Force’s transition from aircraft to a mixed inven- 


tory will be further complicated by the space challenge, another reversal in 
basic fiscal policy and increasingly serious financial problems that are plaguing 


the aircraft industry. 


otal procurement in the coming fiscal year will be slightly greater than 
in Fiscal 1958, and it will be spread more evenly, producing a far healthier 
financial climate than the drastic stop and go measures that have marked 


the past 10 months. 


Missiles continue to demand an in 
reasing share of USAI 
] 


dollar, and total number of aircraft con 


Ss procurement 
tinues to declinc 

But Air Force and industri 
have taken unusual pains in 
months to counteract the growing mis 
sile myth by pointing out that 
e Manned aircraft will continue to b« 
the backbone of USAF’s deterrent forcc 
missiles can be 


leader 


recent 


for some ears before 
produced in sufficient 
made both technically and operation 
lly reliable 

e Missiles are merely an evolutionar 
than anything approaching 


numbers and 


step, rather 
n ultimate weapon 

The missiles that are 
headlines today are but one step in the 
evolution from aircraft to piloted space- 
craft,” according to Gen. Thomas D 
White, USAF chief of staff. 


getting the 
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BOEING B-52 STRATOFORTRESS FORMATION 


extremely harmful and confusing de- 
ccleration that missed its real goal of 
saving money because Sputnik reversed 
the trend. The slowdown also left deep 
financial scars on USAF’s § essential 
teammate, industry, and had serious 
effects on the economy as a whole. 

One example of the effect of last 
vear’s fiscal controls is total employment 
in the aircraft industry. Last April it 
reached 906,000, an all time record 
that was well above the 800,000 aver- 
age for 1956—the vear when aircraft 
became the nation’s largest manufac- 
turing industry for the first full vear. 

By the end of last November, con- 
tract cancellations, stretchouts of exist- 
ing production programs and abnormal 
delays in getting new programs under 
wav had cut employment by more than 
100.000 jobs 




















Defense industries have become a 
vital part of the total economy. Aircraft 
and missile development and manufac- 
ture comprises the major part of de- 
fense effort. 

Maj. Gen. Bernard A. Schriever, 
chief of USAF’s ballistic Missile Divi- 
sion, has called attention to the fact 
that the ballistic missile program is truly 
a national effort. 


Pivotal Trend 


“The Air Force ballistic missile pro- 
gram is a symbol of a pivotal trend in 
our society that is too little recognized,” 
Gen Schriever said. “It is simply this 
—the military establishment and_pur- 
suits can no longer be regarded as 
things entirely apart from civilian estab- 
lishments and pursuits. 

“The military and civilian segments 
of our national life do not exist in two 
compartments, hermetically sealed 
against each other. 

“Today, as never before, our mili 
tary and civilian aims and actions are 
inseparable. Our effort is a joint effort 
because our problem, the survival of 
freedom, is a joint problem 

“The challenge is total. Our response 
must therefore be total. In the future 
we must draw upon our human and 
material resources in the armed forces, 
in industry, in education, in civilian 
branches of the government, and from 


every other group in our country. 

“The Air Force ballistic missile pro 
gram is a symbol of the total effort 
required from all of us if freedom is to 
flourish. The national character 
of the program is illustrated by the fact 
that participating in the program are 
22 industries, 17 prime contractors, 200 
sub-contractors, 4,000 suppliers and 
about 83,000 people who are directly 
involved.” 


Force Levels 
The following military airpower force 

levels are scheduled to be reached by 
the end of Fiscal 1959: 
USAF—105 wings 
NAVY—16 carrier air groups 

20 carrier anti-submarine 

squadrons 

3 Marine air wings 

ARMY—5,439 aircraft 


U. S. Plane Inventory 
(End of fiscal year) 
1958 
22,057 
10,654 
4,937 


1959 
20,843 


9,826 
5,439 


37,648 36,108 
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Highlights of USAF’s past vear hav« 
included first test firings of the Con 
vair Atlas intercontinental missile anc 
the Douglas Thor intermediate range 
missile; transfer of responsibility for im 
tial operational capability from Schrie 
er’s branch of Air Research and Devel 
opment Command to Strategic Au 
Command and activation of units which 
will fire the Atlas, Titan, ‘Thor and 
Jupiter; beginning of activation of bal 
listic launching bases at Cooke AFB 
Calif., and Warren AFB, Wvyo., and 
formation of the 556th Intercontinental 
Guided Missile Squadron to fire the 
Northrop air-breathing Snark missile 

Boeing Bomarc interceptor missiles 
were put into production and the Doug 
las Genie, an atomic air-to-air rocket 
for interceptors, went into the opera 
tional inventory. Bell Rascal air-to 
giound missile and improved Martin 
Matador surface-to-surface missiles also 
went into use 

USAF also disclosed d velopment on 
the North American WS-131B Hound 
Dog, a ground-to-air missile for use with 
B-52’s; the McDonnell Green Quail and 
l'airchild Bull Goose diversionary mis 
siles; and talked of improved long 
range pods for the B-58 bomber and 
ait-launching of future missiles of the 
force and range of an intermediate bal 
listic missile, possibly from nuclear ai 
craft or the North American WS-1L10A 


AVIATION WEEK, March 3, 1958 


Major USAF Commands 


North American Air Defense Command * 
Ent AFB, Colorad 

Air Materiel Command 

Wright Patterson AFB, Ohio 


Air University 
Maxwell AFB, Alabama 


Air Training Command 
Randolph AFB, Texas 


Air Research & Development Command 


Andrews AFB, Maryland 


Headquarters Command 
Be lling AFB, Washington, D. C. 


Continental Air Command 
Mitchel AFB, New York 


Strategic Air Command 
Offutt AFB, Nebraska 


Tactical Air Command 
Langley AFB, Virginia 


U.S.-Canadian 


command 


* Joint 


formerly Continental Air Defense Com- 


mand 


Air Defense Command 
Ent AFB, C rad 


Military Air Transport Service 


Scott AFB 


Alaskan Air Command 
Elmendorf AFB 


Caribbean Air Command 


- 


Alt k AFB. C.Z 


Pacific Air Force 


Hickman AFB. H 


USAF Europe 
Wiest jer er 


USAF Security Service 
Kelly AFB, Texa 


Air Force Finance Division 
Denver Cc 


Air Force Academy 
Lowry AFB. Colorodo 
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B-52E, F, G 
B-58A 


F-100D, F 
F-101A,B,C 
RF-101C 
F-102A 
TF-102A 
F-104A, B 
F-104C, D 
F-105B, D 
F-105E 
JF-105B 
F-106A 
F-106B 


C-130A, B 
RC-130A 
C-133A 
KC-135A 
C-123B 


H-43A, B 





BOMBERS 


Stratofortress 
Hustler 


FIGHTERS 


Super Sabre 
Voodoo 
Voodoo 
Delta Dagger 
Delta Dagger 
Starfighter 
Starfighter 
Thunderchief 
Thunderchief 
Thunderchief 
Delta Dart 
Delta Dart 


USAF Aircraft on Order 


Acft. Type Popular Name Manufacturer 


Convair 


North American 
McDonnell 
McDonnell 
Convair 
Convair 
Lockheed 
Lockheed 
Republic 
Republic 
Republic 
Convair 


Convair 


TRANSPORTS 


Hercules 

Hercules 

None 

Stratotanker 

Provider 
TRAINERS 


Shooting Star 
None 
None 


HELICOPTER 
None 


LIAISON 


None 


Lockheed 
Lockheed 
Douglas 
Boeing 
Fairchild 


Lockheed 
Cessna 
Northrop 
s 


Kaman 








chemical bomber now under develop- 
ment, 

Work toward an atomic rocket en- 
it North American Aviation, Inc., 
nuclear 
Atomic 
discus 


gine 
was disclosed, and studies on 
ram-jets continued under 
Energy Commission. Further 
sion of missile programs can be found 
on p. 91. 


Industry's Problems 


Contracting and financial problems 
continue to harass both Air Force and 
industry. Assistant Secretary for Mate- 
riecl Dudley C. Sharp said USAF lets 
about a million contracts each year, and 
“contracting is one of our biggest head- 
aches.” 

Gen. Cook pointed out that com- 
panies comprising AIA receive at least 
85% of the total dollars spent on aerial 
vehicles. Much of this mone. 
along to suppliers and subcontractors, 
but Gen. Cook listed some of the prob- 
lems that this responsibility has forced 
on the aircraft industry 
e “To survive in this highly competitive 
business and in the face of fantastically 


is p issed 


rapid technological change, we have te- 
invested our earnings at the highest rate 
approximately 60% —of anv manufac- 
turing industry. 
e“In the _ ballistic missile 
alone, the aircraft industry has invested 
that is to sav, risked—more than $100 
million for industrial facilitie 
e ‘The aircraft industry in the years 
since World War II has spent $1 bil 
lion on research and test facilities and 
plans to spend another $1 billion in 


program 


the next five years. Obviously, this in- 
dustry cannot continue to maintain 
such a pace if earnings continue the de 
cline experienced in 1956 and 1957. 
e“Another severe and _ continuing 
drain on our financial resources is the 
replacement cost of worn-out tools. 
Just to replace one $22,000 machine, 
we must sell $780,000 worth of prod 
uct! ‘Therefore it is sales which produce 
the carnings; not capital or net worth 
e “Recent Defense Department direc 
tives reducing progress payments (even 
though the work has already been pet 
formed) for both fixed price and cost 
plus-fixed-fee contracts, have forced in 
dustry to finance a much larger share 
of its work and have placed a severe 
drain on its financial resources. 

e “Earnings rate of our industry already 
is well below the average for all industr 
Our requirements for capital are at an 
all time high 
manding that we finance more of our 
work in process and provide more of 
our basic facilities 

e “Added to all this, the decisions of 
the Renegotiation Board in endeavoring 
to recapture what it calls “excess profits’ 
earned three or four vears ago, are little 
short of catastrophic. We thoroughly 
agree that the government should re 
capture truly excess profits. Adequate 
laws to accomplish this, such as the 
Vinson-T'rammel Act, already exist, but 
the Renegotiation Act, as presently ad 
ministered, stifles incentive and ence 


Ihe government is de 


ages inefhciency.” 
Gen. Cook also lists 
the allowance 


limitations on 
of research and devel p 
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ment costs” and “policies and practices 
contractors 
industrv’s 


transgressing 
rights’ grievances 
Cook said this outspoken attitude 1s 
1 departure from AIA’s policy of avoid 
ing “public statements and expressions 


proprietary 
mong 


on military matters, national policies 
nd the adequacy, size and composition 
of our defense forces. 


l'rom time to time, however, it is 
important that we speak up, so that out 
role and obligations mav be understood 
And with that 


our capabilities more accurately.’ 


understanding, 


AaSSCSS 


Manned Aircraft 


On its USAI great 
problems of maintaining a manned ait 
craft force to match the threat of more 
than 21,000 Russian combat aircraft 
nd a large stockpile of Russian inter 
mediate 


side, also has 


missiles 
‘lo that continuing challenge are be- 
ing added the new challenges of Soviet 
efforts in intercontinental range missiles 
nd space 
new threats have caused morc 
USAI 
just as thev have with industry 
Space has been brought out from 
table. USAF’s timidity on 
not all of it forced by ofh- 


hese 


outspokenness among leaders, 


under the 
the subject 
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cial Defense Department 
disappeared, and USAI 
ntrol of space 


mission 


laims c 
military 

W hile 
ind resulting reorganizations alt 
re affecting USAF’s rok 
doubt that the foundation laid by mei 
such as Yeager, Everest, Apt, Kinchelo 
Stapp, Simons and others have put Au 


l’orce ver pace p 


post-Sputnik — reass 


there is littl 


squarely into the 
ture 

We airmen who have fought to as 
sure that the United States has th 
pability to control the air are d 
mined that the U.S 
capability to 
White said recently 

In speaking of th« 
and the control of 
stress that there is no 
between ait 
both are an 
tions 

“Ninety-nine per cent of the Earth’s 
atmosphere lies within 20 mi. of the 
surface of the Earth. It is quite obvious 
that we cannot control the air up to 20 
mi. above the Earth’s surface and r 
linguish control of space above that al 
titude—and still survive.” 

Brig. Gen. Homer A 
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space Air and 
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and space 


Opel 1 


Boushev, 


want to 
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DOUGLAS A3D-2 SKYWARRIOR CARRIER LANDING 


Navy Eyes Space, Plans Versatile Fleet 


By Cecil Brownlow sance, communications relay and _ all 
weather navigation aids 


Ihe need for such navigation aids 


ies . : . a . a will become evet rreater with tl 
conviction that seapower and the aircraft carrier are far from approaching ag arte 
vent of the Polaris fleet ballistic missi 


1] 
Navy is retooling for the future with an eye toward space and a firm 


obsolescence. svstem now scheduled to become ope! 
Navy’s overall planning, conducted quietly and with a minimum of inter- ational in October, 1960 
service wrangling, is designed to provide a fleet that can be effective over 
the entire spectrum of possible conflict with the Soviet Union—from crises 
, , s ee laking advantage of across-the-board 
where a simple show of force may be sufficient; to limited, non-nuclear , 
‘ : developments and the relaxed pursé 
wars, and on to an all-out nuclear war. It sees a need and place for manned — gtrinos that followed successful Sovict 


Polaris Acceleration 


aircraft and aircraft carriers in all phases of the spectrum. launchings of two Earth satellites last 
fall, Navv has managed to shave thre: 


One indication of Navv’s move to 
bal vears from its Polaris timetable, and 


idd versatility to its fleet air arm came battle over the intermediate range 
early this vear when the Bureau of _ listic missile in mind—emphasizes that Navy Secretary Thomas S$. Gates, Jr 
\cronautics awarded a contract to such programs should be conducted on _ says it can be trimmed still more if ad 
Grumman Aircraft Corp. for a two- a tri-service basis. Adm. Arleigh A ditional funds are provided 

aircraft. Airplane is to Burke, chief of naval operations, 1 With $350 million from the Admin 
Armed Services _ istration’s supplemental budget request 


I 


place yet attack 
be designed for both high and low cently told the House 
iltitude operations (AW Jan. 6, p 34 Committee that what Navv wants most for Fiscal 1958, Navv last month let 


Designation of the carrier-based jet from space are satellites for reconnais contracts for the first three Polaris sub 


urcraft is the A2l 
Lear already has developed — the l'wo of these are to be built bv th 


\JB-3 LABS bombing svstem for the Navy Planes on Hand Electric Boat Division of General Dy 

Navy (AW July 22, p. 63 a namics Corp., the third by the Navy 
In another field, the Bureau of Aero (End of Fiscal Veer) owned shipyard at Mare Island, Vallejo 

searching for a long-range 1956 os 12,317 Calif. Each submarine will carry | 

lir-to-air guided missile that could 1957 vs 11,617 Polaris missiles 

radically effect future Navy fighter de 1958 10,654** Secretary Gates says another six 

signs. 1959 8, 360** Polaris submarines can be built within 
Ihe Navy also sees a need to go to - the same time span if the Defense De- 

: Pianned : ’ 
and-—with the bitter USAF-Army partment and Congress approve a 1 


marines 





nautics 1S 











Space, 
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quest for an additional $1 billion 

In weapon systems as a whole, Rear 
Adm. F. S. Withington, chief of Navy's 
Bureau of Ordnance, sees these trends 
e Move toward weapon system develop 
ment will continue and there will be 
fewer developments 
e Bureau of Ordnance will continue to 
decentralize the direction of develop 
ment projects to various laboratories 
such as the Naval Ordnance Laboratorv, 
Naval Ordnance Test Station and Johns 
Hopkins’ Applied Physics Laboratory 
¢ Integration and coordination of dc 
velopment effort in cases where mor 
than one bureau is involved will be im 
proved under the newly established 
‘lead bureau” system. 
e Navy will play an important role in 
satellite and related developments. 
e Submarine detection equipment and 
mine mechanisms that are more 
tive and resistant to countermeasures 
must be developed. 


R&D Emphasis 


In its research and development ef 
fort, Navv is putting major emphasis 
upon these areas 
e Electronics, with a major effort to- 
ward better long-range detection from 
both sea and air. 

e High temperature metallurgy. 

e Higher speeds and altitudes for mis 
siles and aircraft, although high-alti- 
tude aircraft may soon come under com 
petition from “slow planes.” 

Overall, Adm. Burke savs the nucleat 
powered Navy of the future will have 
more submarines, about the same num 
ber of surface ships and somewhat less 
vircraft than Navy is planning for the 
end of Fiscal 1959. j 


sensi 
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The primary “kill” weapon will b 
the missile, for both and of 
fense, and Navy has shepherded to 
gether a formidable group. In addition 
to the Polaris underwater-to-surface mis 
sile, whose use is primarily restricted t 
all-out war because of its nuclear war 
head and its design to hit “soft” rather 
than “hard” targets, the Navv has—or 
will have—the following missiles in its 
inventory 
e Air-to-surface. Most advanced design 
nearing production is the Corvus 


defens« 


CHANCE VOUGHT F8U-1P CRUSADER 


contractor for the missile, d 
keep aircraft 
heavily-defended target areas and simi 
lar to the USAF’s Rascal, is 
\ircraft Corp 

In the short-range field, Navy has th 
Martin Bullpup scheduled to becom: 
cperational late this year. Designed for 
light attack aircraft on close-support 
missions, Bullpup weighs 540 Ib. an 
has a length of 11 ft 
e Air-to-underwater. Navy 
nounced two operational anti-submarin 


Primc 


signed to away fron 


‘T cmc 


has an 


Navy Aircraft on Order—1958 


COMPANY 


COMPANY PLANE NAME 
FIGHTERS 

Chance Vought FSU-1 
Douglas P4D-1 
F5D.-1 
FOF-8 
FllF-1 
FOF-8P 
F3H-2, 

2M. -2N 
F4H-1 
FJ-4 


Grumman 
McDonnell 


North American 


ATTACK 
AD-7 
A3D-2 
A4D-1, -2 
-3,-2N 
A2l 
A3J-1 


Douglas 


Skyhawk 
Grumman 

North American. No Name) 
PATROL 
S2F-1 
WF-2 
Wail 
P2V-7 
WV-2 
We2v-l 
P5M-2 
YP6M-1 
P6M-2 


rracker 


No Name) 


Neptune 
Constellation 


Marlin 
Sea Master 
Sea Master 


Martin 


PLANE NAME 


TRANSPORTS 
R4Y-2 
Grumman saen0e uum 


Convair 


TRAINERS 
Lockheed r2v-1 
North American P-28¢ 
r2J-1 
Temco rT-1 


HELICOPTERS 
Bell cocsees EEE 
HRDN-1 
HRDE-1 
HUk-1 
HU2K-1 
HSS-1, -2 
HUsS-1 
HRs-3 
HR2s-1 


Gyrodyne 
Hiller 
Kaman 


Sikorsky 


BLIMPS 
ZPG-2W, -3W 
Z82G-1 





GRUMMAN F11F-1F SUPER TIGER 


missiles in this field, the Bettv and the 
more sophisticated Lulu. Both are 
equipped with nuclear warheads. An 
earlier missile, the Fairchild Petrel, has 
been retired from active duty and is now 
used by reserve units only 

e Underwater-to-air-to-underwater. ‘lhis 
inti-submarine warfare missile report- 
edly is still in the development phase 
When fired from a submarine, the mis 
leave the water to 
fiv its trajectory then re-enter to 
home on its target. Aerial trajectory 
would give the missile greater range and 


ile would surface 


and 


speed. 
e Air-to-air, Navy now has four squad 
rons equipped with Sparrow I, a super- 
onic beam-rider built by Sperry Rand. 
Sparrow I will begin to phase out late 
this with the fleet introduction 
of Ravtheon’s Sparrow III, a_ fullv- 
ictive homing missile now undergoing 
operational development. Sparrow III 
will be used initially on the McDonnell 
ih 3H-2M 

Sidewinder, a Mach 2-plus infrared 
homer, that also is being produced for 
\ir Force, is now the primary arma 
ment for 32 Navy and Marine squad 
rons and more are planned. At present, 
15 carriers have been modified to sup 
port Sidewinder squadrons. Produced 
by Philco and General Electric, its cost 
is $4,000 each as compared with 
$40,000 for other comparable weapons. 
However, since it is a heat homer, it is 
not useful in cloud formations. 
e Surface-to-surface. Single operational 
missile at present is the subsonic Regu- 
lus I. Now carried by two submarines 
ind aboard several carriers, it has a range 
of about 500 mi. and will be supplanted 
next vear by Regulus II. Both missiles 
re products of Chance Vought. Regu- 
lus II, with a Mach 2 speed and a 
1,000 mi. range, can be fitted with 
either conventional or atomic warheads. 
It is inertially guided and powered by a 


veal 


80 


Gencral Electric J79 turbojet engine 

First Regulus II submarine will be 
ready in 1960, but the missile will go 
aboard cruisers and carriers next vear. 
e Surface-to-air. ‘The three weapons in 
or nearing inventory in this category 
ire Convair’s ‘Terrier and ‘Tartar and the 
Bendix Talos 


Terrier Operational 


lerrier, already aboard 
the guided-missile cruisers Boston and 
Canberra and_ the Gvatt, 
weighs approximately 1.5 tons and has 
a range of over 10 mi. It also will be 
used aboard the carriers Kitty Hawk and 
Constellation; the cruisers l'opeka, 
Providence and Springfield; the nuclear 
cruiser Long Beach, and the frigates 
l'arragut, Luce, McDonough, Coontz, 
King, Mahan and Dewey. In addition, 
one Marine anti-aircraft battalion 1s 
equipped with Terriers 

\ follow-on to the 
l'alos, 


operational 


de strove! 


lerrier is the 


ramjet-powered which has a 


DOUGLAS A4D-1 SKYHAWK 


and can carry an 
Talos will go to 
Galves 


range of over 40 mi 
atomic warhead. The 
sea this fall aboard the 
ton. It also will be the primary weapon 
aboard the nuclear cruiser, Long Beach 
scheduled for commissioning in 1960 
In addition, the cruisers Oklahoma City 
md Little Rock are being converted to 
its use 

l'artar is designed especially for us« 


CTUISCI 


aboard destrovers and will become oper- 
ational in 1960. li has approximateh 
the same range as Terrier although it is 
much smaller 


‘Buddy’ Refueling 


Navy also will extend its 
striking range this vear with the 
duction to the fleet of the 
fueling system. The “buddy” 
in which one plane of a type is equipped 
as a tanker to refuel another aircraft of 
the same type, will be used by Douglas 
ADs A4Ds and the McDonnell 
l 3H series 

The Douglas A3D attack bomber will 
be used as a tanker for both “buddv” 
and fighter refueling 

Prime contractors for the 
svstem hardware, including pods and 
droppable tanks, are Douglas and M« 
Donnell 

Also, Bureau ot Acronautics’ careful 
selection of aircraft projects will pay 
new dividends in aircraft again this veat 
New aircraft planned includ 
e Chance Vought F8U-2. First produc 
tion aircraft of this advanced version of 
the FS8U-1 is due off the production 
line later this vear. First two prototypes 
of the aircraft, which will be produced 
in quantity, already have flown—the first 
in December, the second in Januar 
Main armament will include Sic 
winder. Improvements over the Ist 
version of the 


effective 
intro 
‘buddv”” re 
svstem, 


and 


buddy” 


include an advanced 
Pratt & Whitney ]57 engine 
e Chance Vought F8U-3. First 


flight 
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of this bigger, all-weather version of the 
I’SU series is scheduled for this summer 
Although it bears an external 
blance to earlier FSU models, it is 
essentially a new aircraft with a design 
peed of Mach 2 plus. Powerplants will 
be a Pratt & Whitnev J75 engine rated 
it 15,000 Ib. thrust and a rocket motor 
Navv has announced a $100 million 
order for the aircraft 

@e McDonnell F4H. Considered in some 
juarters to be a dead project after Navy 
placed its order for the F8U-3, the F4H 
is still very much alive. Prototype of 
the twin-engine, all-weather fighter-at 
tack bomber is scheduled to flv next 
month. Designed for Mach 2 speeds, 
the F4H is powered by General Electric 
]79s rated at 12,000 lb. thrust each 

e North American A3J. First model of 


resem 


this twin-jet “high-supersonic” attack 
iircraft will fly late this vear. The two 


place, carrier-based aircraft is powered 
by General Electric J79s and was the 
first Navy plane to be designated a 
weapon system 

It is being produced by North Amer 


ican’s Columbus Division. 


e Martin P6M-2 jet seaplane. Navy 
officials feel the major “bugs” which 
caused the first two XP6Ms to crash 


have been corrected in the YP6M which 
began flight tests in Januarv. If evalua 
tion trials prove successful, the P6M-2 
will be introduced to the fleet in 1960 
\t present, Navy has an order for 24 
of the four-jet seaplanes, which will be 
used primarily for mine laying, photo 
reconnaissance and early warning mis 
wOonNnsS 

& Whitney 


Powerplants are Pratt 


+S 

¢ Douglas A3D-2P. A_ photo recon 
naissance version of the A3D_ attack 
lane, the A3D-2P is in production at 
Douglas’ El Segundo Division An 
\3D-2T trainer version also is in pro- 
duction at El] Segundo, and an A3D-2Q0 
countermeasurers version is planned. 

¢ Grumman $2F-3. An improved ver 
sion of the S2F carrier-based submarine 
lhhunter-killer, it will begin flight tests in 


carly 1959 





Versatile Trainer 


e North American T2J. First model of 
this two-place jet trainer was rolled out 
it North American’s Columbus Divi 
sion early this vear. Designed to take 
students from primary through advanced 
training, including carrier indoctrina 
tion, the T2J has a top speed of 429 kt 
and is powered by a Westinghouse J 34- 
WE-46 producing 3,400 Ib. thrust (AW 
May Navy savs it plans a 
substantial” order 
e Temco TT-1. Evaluation tests of this 
primary jet trainer, for which Navy has 
im order for 14, will begin this veat 
Powerplant is the Continental J69. 
Navy also hopes to get the go-ahead 
nuclear aircraft 


13, Pp 52) 


for construction of a 
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iting Pratt 
with the 


| U-engine 


testbed, Incorpo 
& Whitnev’s nuclear engine 
urframe of Saunders-Roe’s 
Princess seaplanc 

In one of the rar 
has failed to keep its 
uch charges, the Navy has come under 
Capitol Hill criticism for trving to 


probabl 


instances where it 
ck il ot 


skurts 


push 


its wav into a development field in 
which the Air Force already has a heac 
start 

Navy officials contend, however, that 
its approach would be basically difte 


nt from that of the Air Force 
USAF wants a high-altitude Mach 3 

bomber, while the Navv. envisions 

aircraft for 


ind logistics put 


slow, low-altitude inti-sub- 
marine, carly-warning 
poses 


high-lift ipacity 


Endurance and 


would be the major goals 

Bureau of Acronautics 
thev could bring 
relatively fast if th 
ceive Defense Department 


officials Sa\ 


plane 


such d ilong 
project were to re¢ 
ind congres 
sional approval 

The biscal 1959 budget requests con 
tain moncy for further feasibility 
by Navy but make no provision for the 
purchase of hardwar 


studies 


Budget Pinch 


Navy savs it is feeling the budgetan 
pinch in other Despite the 
\dministration’s post-Sputnik decision 
hold-the-line policy 
Navy Secretarv Gate 
scrvice needs at least $12 bil- 
lion in Fiscal 1959 to hold the lin 
Its present Administration-approved 1 
‘ucsts are for $11.1 billion, including 
the $350 million supplemental fund. 


ircas. too 
to relax its on ck 
fense spending, 


SavVs his 


cor 


































@ NAVY 


Originall before Sputnik and th 
ent of Defense Secretarv Neil Mel 
Navv had been told by former Defen 


Secretarv Charles KE. Wilson to hold it 
l'iscal 1959 requests to $10.5 billie 
As it stands, Navy will have to ti 
its manpowcr fi resent hgur t 
45.000 to 630.000 bv the end of Fiscal 
39: it ombat ettective aircraft tf 
pproximatel to § \ 
Burke terms the latter figure the “mini 
num” with which Na can do it 


igned job 


Second Nuclear Carrier 

Navv also has been forced t Dandon 
plans to aSk for thi runding fa sccond 
ilthough $35 


pcing isked in the budget for | 


Keel for the first 


wuclear carrier 


time componcnts 
nuclear rcraft va lal ist 
ionth 

Cost of a nucicat imricT 1 ipp 
mately $315 million as compared wit! 
$200 million for a carrier of the | 
estal class. and money originally sched 
uled to go into th econd hip i DCne 
diverted to help meet the pr ing m 


for an improved anti-submarine wart 


tcm 

Ihe necessity for an effective sub 
marine defense will become more t 
vithin the near futur 

Che Soviet Union, which already | 
pproximately 500 submarines, recent] 


lowed its production and apparenth 


its technicians t 


} 


ifacture of long-rang 


ctooling and training 
pegin the man 
cep-diving nuclear submarines It 
present fleet ha } timated t 
marines equipped with missil 


comparable to the subsonic R 








MARTIN YP6M-1 SEAMASTER 
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-».Smatliest PACITRON unit 
is biggest fuel gaging news... 


Simmonds now offers the newest addition to its famous PACITRON Fuel 
Gage family . . . a small lightweight transistorized fuel gage for military 
and transport aircraft. It is highly dependable and accurate. The replacement 
of vacuum tubes by transistors permits Simmonds to incorporate 
amplifier-bridge and indicator into a single smaller unit, 

saving valuable space and weight. 

Simmonds packages three types of PACITRON Fuel Gage systems, 
custom-built for every requirement: the new 2-unit transistorized gage, the 
well-known 2-unit vacuum tube gage, and the lightweight 3-unit system. 
Along with dependable fuel measurement, ALL PACITRON systems provide 
important fuel management functions such as Center of Gravity Control, 
Level Switching, Totalization, Telemetering and Load Limit Control. 

Miniaturized indicator-amplifier-bridge and All systems meet MIL specs. 
lightweight free flooding M-2 tank unit. Complete information on all the above systems is available on request. 


Sj MiImonadsS aErRocessorIeEs, INC. 


Genera! Offices: Tarrytown, New York 


Branch Offices: Detroit, Michigan . Dayton, Ohio . Washington, D. C. . Dallas, Texas ° Wichita, Kansas 
Glendale, California «+ Seattle, Washington «+ Sole Canadian Licensee: Simmonds Aerocessories of Canada Limited, Montreal 
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GRUMMAN AO-1 MOHAWK 


Army Fits Aviation Into Tighter Mold 


Army Aviation, forced to mold itself to conform with Defense Depart- 
ment weight limitations and a tight fiscal policy, will slowly begin to intro- 
duce equipment this year especially designed to fit its needs. 

It will break into the turbine age with the appearance of Bell’s HU-1A 
helicopter—production version of the XH-40—and has awarded contracts for 
such projects as the long-wished-for higher performance observation aircraft, 
a high-lift STOL cargo plane, aerial jeeps and convertiplanes. In addition, 
it hopes to begin a design competition within the next three months for a 
medium size helicoptor capable of carrying a three-ton payload. 

One of the primary requirements in 
ill of these is economical operation cach, is designed for battlefield 
ind maintenance, factors which have lance and will be equipped with 
taken a heavy toll of Army Aviation red and side-looking radar. For 
funds in the past dash back to friendly lines, the 
Army has been thwarted in its at 
tempts to bring along the fiving crane 
The project is now at a standstill, largely 
because of the lack of funds to finance 
it 
Armv also feels tied down by the D« 
fense Department regulation §stipulat 
ing that fixed-wing aircraft, convert 
planes and VVOL and STOL aircraft 
will have an empty weight not to 
exceed 5,000 Ib 
Vhus far, it has received waivers to 
exceed the limit on two future ai 
craft, but one top Army Aviation 
official recently complained that it’s 
hard to get someone in industrv to take 
on a project when he doesn’t know 
whether we can get an exception ot 
not 
(he waivers were granted to permit 
development of Grumman’s AO-] tur 
bine-powered higher performance ob 
servation aircraft and the de Havilland 
\C-] Caribou twin-engine cargo planc 
Army_ has development contracts for 
five of each aircraft 
I'he Mohawk, powered by two Ly 
coming ‘I'53 engines rated at 825 shp. 
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and four tons of cargo as opposed to 
the Otter’s 2,500 Ib. 

Army also plans to equip one Can 
bou testbed with Lycoming 155 turbine 
engines rated at 1,800 shp. 

Both the Mohawk and Caribou have 
the design performance to takeoff 
within 700 ft. and clear a_ 50-ft. 


obstacle. 


Surveillance Drones 


Ihe observation mission of the Mo- 
hawk probably will be supplemented by 
at least two surveillance drones: the 
Fairchild Osprey and a _ relatively-low 
peed project under development for 
Army by Republic Aviation Corp 

Like the Mohawk, the two drones 
will be equipped with infrared and side 
looking radar. Army Aviation has more- 
or-less abandoned proposals for the use 
of television for front-line surveillance 
under the theory that what the televi- 
ion camera can man 

In the overall picture, Army is turn 
ng more and more to helicopters. In 
Fiscal 1958 planning, for example, 327 
helicopters are scheduled to be ordered 
s compared with 176 fixed-wing ai 
craft, and by July 1 approximately 43% 
of Armvy’s aircraft will be rotary-wing 
vehicles. 

Latest of these is the HU-1A, ordered 
into production last month at Bell 
Helicopter Corp. in Ft. Worth. 

Army’s first turbine aircraft, the 
HIU-1A, also is the first helicopter de- 
igned throughout with an eve towards 
meeting the service’s demand for simpk 
front-line maintenance. 

Powered by a Lycoming T53, the 
utility helicopter will be used primarily 
for medical evacuation, carrying two lit 
ter cases plus a medical attendant or 
four walking wounded. 

lest versions of the HU-1A are now 
being flown by Army Aviation Board 
pilots at Ft. Rucker, Ala 

The giant Sikorsky H-37 twin-engine 
ill-metal helicopter, incorporating a five- 
blade main and four-blade tail 
rotor, 1s completing service tests at Ft 
Rucker, and the first company is sched 
uled to become operational by July 1— 
joining 10 transport helicopter compa 
nies of Sikorsky H-34s and 10 of Vertol 
H-21s. 

The H-37, scheduled to become 
\rmy’s standard medium transport, will 


see, Can secc 


rotor 





Army Planes on Hand 


(End of Fiscal Year) 











AVIATION WEEK, March 3, 1958 





carry 36 fully-equipped troops or equip- 
ment up to and including a 105 mm 
howitzer plus a quarter-ton trailer 


YH-31 Canceled 


One helicopter development, the Do 
man YH-31, was canceled during the 
past year. Army Aviation officials sav the 
utility helicopter offered some advan 
tages over the earlier Sikorsky H-19 but, 
because of its long development time, 
these were not enough to warrant a pro 
duction order—particularly in view of 
the HU-1A progress 

Looking to the future, Army is con 
ducting a comprehensive research and 
development program to determine its 
needs in the fields of VTOLs, STOLs 
and convertiplanes 

Some officials feel that the 
plane may eventually take the place of 
both fixed-wing aircraft and helicopters 
in Army Aviation but that the time 
when this can be accomplished is “a 
long way off.” 

Development contracts for converti- 
planes have been let with Rvan, Vertol 
and Fairchild. 

In addition, Doak Aircraft Co. has 
received a research contract for five of 
its X-16 VTOLs wing 
tip-mounted ducted fans that can be 
tilted 90 deg. after vertical takeoff for 
transition to horizontal flight The 
ducted propellers are powered by a sin 


convert 


incorporating 


gle 153. 


‘Aerial Jeep’ Push 


Another major research push is in 
the field of “aerial jeeps,” flving plat 
forms designed to carry a 1,000 Ib 
pavload plus radio equipment 
armament. Feasibility of the 
was proved out by the one-man Hiller 
Flying Platform and the DeLackner 
Acrocycle. Piasecki, Chrysler and 


and 
“jeeps” 


RADIOPLANE RP-77D DRONE 


\crophvsics 
Santa Barbara 
Curtiss-W right 
contracts for the 

All three | 
nd Army hopes to have at least on 
model fiving next veal 
Nluch of the wind tunnel work on th 
project has been conducted for Arm 
by the National Ad Committe 
for Aeronautics 

Basic responsibility for 
nautical research 
lies with the 
search and 
IRECOM 
name of the 
mand was the 


LD \« lopme nt 

Calf... a 

( orp.., 
ierial 


( orp 
subsidiarv of 
have rcs irch 
jocep 
rograms are on schedulk 


within the 


SOT’ 


Army's act 
and development 
work l'ransportation R¢ 
Engineering Comman 
it Ft. Eustis, Va. Form 
recently-renamed com 
'ransportation Researcl 
and Development Command (TRAD 


COM 





Army Types on Order 


Army currently is purchasing the fol- 
lowing fixed- and rotary- wing aircraft 


Designa- 


Company tion Type 


L-19 Observation 
Utility 
Command 
Command 
Cargo 
Reconnaissance 
Utility 

Cargo 
Reconnaissance 
Cargo 


Cessna 
De Havilland L-20 
Beech L-23 
Aero Commander L-26 
De Havilland U-1 
Bell H-13 
Sikorsky H-19 
Piasecki H-21 
Hiller H-23 
Sikorsky H-34 
Sikorsky H-37 Cargo 
Bell UH-1 Utility 

Note: Now under development is a Higher 
Performance Observation Aircraft, the 
Grumman AO-1. Also, procurement of a 
service test quantity of the YC-1BH de 
Havilland Caribou, is planned. Both of 
these planes will exceed the 5,000 Ib. 
weight limitation on Army aircraft but ex- 
ceptions have been granted by the Defense 
Department. 
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defense equipments, must be brought to the highest degree of train 


the shortest possible time. This “Man-Machine link is critical to 
defense and to be prepared we must be in a position to Effective 


the 
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® NATO 


NATO Missile Use Hinged to Summit 


Paris—East-West relations during 1958 should determine whether NATO 
shifts from its present defense role with main dependency on tactical 
weapons over into a new strategic role where NATO forces would be armed 
with IRBM weapons capacle of destroying targets well within the Soviet 
Union. Such a shift in NATO’s traditional role is indicated by decisions taken 
during the December NATO summit meeting. At U.S. suggestion, European 
NATO members accepted “in principle” the idea of IRBM_ bases within 
NATO territory along with the establishment of an atomic stockpile out 
of which nuclear warheads would be drawn for IRBM and other weapons 


deployed among NATO forces. 

But before certain reluctant Eu 
ropean NATO members accept IRBM 
bases on their national territory it will 
be necessary for the West to meet the 
Russians at summit level in one last at- 
tempt at thawing out the cold war. The 
European desire to talk once more with 
the Russians before committing them 
selves to IRBM weapons was openly 
expressed at the NATO December 
meeting, and was written into the final 
communique. 


IRBM Plans 


Meantime, Gen. Lauris Norstad, su 
preme allied commander for Europe, 1s 
under orders to move ahead with plans 
for the installation of the [RBM bases 
within his command. According to the 
directive handed him by the NATO 
Council in December, he must turn 
over his IRBM recommendations this 
month to a meeting of NATO defense 
ministers. He said 

“I’m going to make recommenda- 
tions on a simple, limited first step 
basis, and then on a simple, limited sec- 
ond step. This is going to grow, rather 
than have some great overall plan that 
is going to be approved all at once.” 

Best informed guess is that he will 
say NATO's “first step” requirement is 
six to ten IRBM units—squadrons or 
battalions—composed of about 15 weap- 
ons each. In other words, the SHAPE 
commander may ask for between 90 to 
150 IRBM weapons. 

This requirement would include 
those IRBM bases to be established in 
the United Kingdom. Norstad is on 
record that he doesn’t need nor want 
IRBM sites in every NATO nation. 
Sites in the U.K., the Franco-Italian 
Alps region, and northern Turkey are 
high on the priority list. Many of these 
NATO IRBM sites may be mobile. 

Once Gen. Norstad’s recommenda- 
tions are made and accepted by NATO 
Council, then U. S. government will 
step in and negotiate bilateral agree- 
ments with those countries singled out 
by Norstad for missile sites. These ne- 


gotiations will have to work out the 
tricky question of control. Most NATO 
nations want at least joint control over 


use of the IRBMs 





AVIATION WEEK, March 3, 1958 


If the 
conference 


pending East-West summit 


fails to achieve anv real 


settlement of the cold war, then 
SHAPE. officials think deliveries of 
Jupiter and Thor type weapons to 


European NATO members may get 
underway early in 1959. Biggest head- 
ache may prove to be training of non 
U. S. units in the operation of overall 
missile delivery svstems 

Last November, at the annual NATO 
parliamentary advisor, 
gathering of NATO country politicians, 
U.S. delegation proposed establishment 
of a NATO defense missile training 
center as well as a North Atlantic in 
stitute for defense studies. The 
posal was part of a $10 million U. S$ 
program to beef up NATO's interest 
in modern weapon technology. 

While main missile interest today re- 
volves around IRBM, this vear deliveries 
to various NATO forces of Honest 
John, Matador and Nike missiles are 
expected to begin. Up to now, only 
U. S. and some British forces in Ger- 
many have had such tactical weapons. 

The advent of missiles into the 
NATO picture likely will affect the role 
of air power in NATO's mission, 
though not until the early 1960s. At 
the moment NATO planners are faced 
with an aircraft re-equipment problem. 
The bulk of NATO’s air force is made 
up of Republic F-84Fs and RF-84Fs as 
well as North American F-86Ks 


session, an 


pro- 


Air Power Gains 


During 1957 NATO's combat air 
power gained somewhat due to further 
deliveries of MDAP_ F-S84Fs_ and 
RF-84Fs to Greece and Turkey. Also, 
continued deliveries of North American 
F-100C Super Sabres were made to 
U.S. units in Allied Air Forces, Central 
Europe. 

USAF during the vear reorganized its 
NATO air contribution by eliminating 
the 12th Air Force which was getting 
top-heavy on the administrative side 
Air combat units of the 12th remain 
on the job, but under a more stream- 
lined setup. 

USAF contribution to Allied Air 
Forces, Central Europe, remains at 
about 10 wings, including two tactical 





missile squadrons equipped with Martin 
Matadors bront-lin i raft inclu 
l’-100s, F-S6Ks, I-54] ind RI-S4l 
tvpe During the 1 Douglas B-6¢ 
continued to phas ut Martin B-57 
while Lockheed (¢ Hercul t1 
ports took over th hore f C-1] 

RAI main contribution to NATO 
lir power in Europe remains the Secon 
Tactical Air Force. No new aircraft 
came into the Second during the veat 
except later Mark r the Haw} 
Hunter 

Canada’s 12 squadrons in centra 
Europe now include four equipped with 
Avro =6CF-1 00 ill-weather fighters 
French contribution mained un 
changed during the vear, consisting 
mainly of Mystere IVAs. Promised Sud 
Aviation Vautour fighter-bombers still 


haven't gone into NATO pool 


Luftwaffe 

German Luftwaffe hasn't as vet gon 
operational, but it should move int 
the NATO picture this year. In addi 
tion to MDAP F-S4Ik's, German con 


tribution mav include the most moder 
uircraft on the NATO front line. This 
will happen if the German Air Ministr 
this spring finally decides on the type 
of aircraft it will buy. In the running 
are such tvpes as Republic F-105, Grum 
FllF Tiger, Lockheed F-104, as 
well as European aircraft such as the 
Mirage 1] and Swedish Saab ]35 

During the Gen. Norstad 
dered installation of a new radar svstem 
comparable to the North American 
DEW line. New, near jam-proof net 
will combine 
tropospheric forward “‘scatter’’ and line 
of-sight radio relay links. System, to be 
completed next vear, will be capable of 
tracking aircraft 100 mi. behind the 
Iron Curtain 

New radar installation is part of a 
$630 million infrastructure pro 
gram to cover needs through 1961. By 
that date NATO will have spent som« 
$3 billion on infrastructure, 
the construction of 150 airfields and th 
near completion of a 5,300-mi. NATO 
pipeline to service these airfields. By 
the end of this vear an additional 40 
airfields should be completed 

On the ground, NATO still is shv of 
About five German 


nan 


vCar, 


work over the horizon 


new 


including 


its 30-division goal 


divisions are moving into the line, with 
another seven to come. In all, Gen 


Norstad has about 19 divisions now but 
the size and equipment of these divi 
sions varv a good deal 

Norstad, an Air 
fuses, despite current European desire 


to cut NATO ground troop 


I 
down his demand for a 
J 


Force man, still re 


dow n 


forces, to scale 


shield” of at 


least 














WHAT 
KEEPS IT 
ON 
TRACK? 


Keeping America’s missile program on 
the right track is one of the electronic 
industry’s most important jobs. Andrea, 


with some of the best talent and facilities 
in the field is doing its part to help. 


For instance, Andrea has teamed up 
with top defense organizations in solv- 
ing a myriad of electro problems 
occuring in critical and highly classified 
missile development. This is just an 
example of how the resources and man- 
power of Andrea can augment your 
organization in a wide range of elec- 
tronic work 


Imagination, ingenuity, industry— 
that’s the “bible” at Andrea, a company 
known to all departments of defense for 
consistent top level quality performance 
in engineering and production of ad- 
vanced electronic design. 


Andrea can help you with your electronic 
problems. Write on your letterhead to: 


SYSTEMS DIVISION 


RADIO CORP., 
Long Island City, 1, New York 


A Pioneer Name in Electronics— 
Research, Development, Production, 
Weapons Systems, Navigation, Ad- 
vanced Intercommunication Systems, 
Semi Conductor Applications. 


88 Circle Number 222 on Reader-Service Card 








* o 
“ MUSSIICS 
aoe eee 


= 
[- 9) 
= 
w 
Lad 
= 
ve) 
a 
° 
<x 
r= 
“ 
a 
oD 
> 
°o 
=) 


ie 














v7 nt nia’ 


oN 





=> 
or 
- 
‘ve 




















DRONE and SMALL MISSILE SYSTEMS 


The research and development activity at Rheem Aircraft Division has a record of 
achievement in the field of drone and small missile systems. 

The capability for complete “program management” is 

manitested in the list of current and completed projects 


and the areas of responsibility covered. 


DECOY SYSTEMS 


> 
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PENETRATION SYSTEMS 


SURVEILLANCE DRONE SYSTEMS 


1 and 


ind 
xtensive 
rience pro- 


missile systems. 


RHEEM MANUFACTURING CO. AIRCRAFT DIVISION 
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11711 woodruff avenue r , california 
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Missile Spending Spurred by Soviets 


By Michael Yaftee 


On Oct. 4, 1957, Russia launched the first artificial Earth satellite and 
cracked the composure of the Western world wide open. On Nov. 3, 
Russia launched a second and much larger satellite; and, for the first time in 
its history, the United States public began to doubt its own scientific 
superiority and invincibility. 

It wasn’t the satellites in themselves that shook the psychological founda 
tion of the West. It was the ballistic missiles that the Soviets were appar 
ently using to place them in orbit. ‘These satellite carriers came as no surprise 
to U. S. military men who had been watching Russian IRB\MI and ICBNI 
tests for over two vears with long-range radar based in ‘Turkey (AW Oct. 21, 
p. 26). But it caught the man-in-the-street unawares and left him bewildered 
and a little frightened. 

It also caught the U.S. defense effort was removed In Jar 
rscted by stretch-outs and ngid dded 260 million in 
udget ceilings. But a frightened popu the S¢ ISS defens 
lace was soon able to effect what a small — transferred $150 million 
group of military and industry leaders from unexpended funds 

had long been trving to do. ‘The $358 grams 


llion ceiling on the defense budget Most of this new 
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BOEING’S FIRST PRODUCTION BOMARC 


Best guess is about a veat 
been firing 1,000-mile 
IRBMs regularly for the past 
two-and-a-half vears. There 
on to believe that Russia has an opera 
tional missile in this category. The first 
successful firing of a U. S. IRBM. a 
Thor, did not take place until Septem 
ber, 1957. In all, the U.S. has fired 
1] ‘Thors, five of 
pletel 
three of 
nlete successes 
Much 
in both 
critical 
have been solved 


to two vears 
Russia has 
range 


is every rea 


which “com 


ind seven Jupiters, 


Were 
successful’ 
which were considered con 
progress has been made 
programs; for example, the 
problem appears to 
at least for these two 
| ,500-mile-range Both 
iles have been ordered into production 

In its ballistic missilc 
\ir Force has followed what it calls cal 
culated risk planning and the concur 
Ihis means that all mis 


re-entry 


missiles). mis- 


program, the 


rency concept 
from the first test 
turned out on a_ regular 
line and that the Au 
money on launching sites, ground han 
dling equipment and personnel training 
while the missile is still under develop 
ment. The policy is paving off in 1 
duced lead time. The Air Force expects 
least one completely opera 


model on ar 
production 


siles 


Force spends 


to have at 
tional Thor squadron ready for deploy 


ment overseas by the end of this vear 


Jupiter Development 


Jupiter development trails Thor by 
In January, Chrvsler re 


contract for 


ibout a veat 


ceived a $30 million 
Jupiter components and ground-support 
equipment. From the suppk 
mental 1958 funds, another $30 million 


was slated for Jupiter research and de 


new 


velopment along with an _ additional 
$171 million for acceleration of the 
operational capability of both Thor 
ind Jupiter. On a_ production basis, 
each Jupiter will cost about $1 million, 
(Compared to about 
Thor.) Production is 


sans warhead. 
SSOU,000 for a 


92 


in Detroit bi 
of four 


expected to be underway 
the end of the vear, at the rate 
to five missiles a month 

Use of both missiles ha 
signed to the Strategic Air Command 
But this decision is no more to the Ait 
l’orce’s liking than it is to the Arm 
Ihe Army still believes it i right te 
use long range missiles. The Air For 
sees little spending time and 
money on the Jupiter when it id 
has what it. believes 
in the ‘Thor almost at the operational 
stage. And there are indications that 
Defense Secretary McElroy is taking a 
long hard look at this Defense Depart- 
ment with the idea of pos 
sibly abandoning the Jupiter 

Meanwhile, the 
the go-ahead and $20 million in 
transfer funds for the development of 
the Pershing. A solid version of the 
Redstone, mav reach an 800 
mile range capability. It 
Army in the 
ind con pensate for its separation from 
the Jupiter 


been as 


sense in 


isa supe TiOT We ipon 


decision, 


Army has been given 
1958 


this missile 
ould kec p th« 
class 


long rang¢ missile 


Polaris 


Ihe Navv is steaming ahead on de 
velopment of the 1,500-mile-range Po- 
laris. ‘Two test vehicles been 
fired, and the fleet ballistic pro- 
gram is reportedly passing milestones 
is though they 


submarine-based 


have 


missile 


were inch-markers. The 
IRBNI is expected to 
be operational in 1960 

The Russians are reported to be work 
submarine-launched 
ged the Comet 
to have a range between 
Scanty as avail 
FBM race ap 


ing ona long range, 
ballistic missile also. ‘Tag 
II, it is said 
500 and 1,000 miles 
ible information is, the 
pears to be fairly clos« 
Considered a second generation mis 
that has 
Phe Navy 
considers it its top priority weapon s\ 
tem The original contract was for 
$20.5 million. Last October, the Navy 


sile, the Polaris is one missil 


never lacked adequate funds 


idded another $62.1 million to accelet 
ite the And the 
scheduled to get $350 million 
from supplemental FY 1958 funds. Of 
millon will go for three 
million for 


program program 1s 


MOr’e 


t] $7 O¢ 
11S, a ) 
itomic submarines; $22.2 
development; and $31 


facilities 


rCSCdal h ind 


million for missiles and 


Beryllium Use 
\ solid propellant missile, the Polat 
designed for launching from the su 

ice or submerged. An interesting and 

ignificant outcropping of the Polaris 
the ber 


excellent 


development prograin is lium 
work. Bervilium is an 
temperature-high strength material but 
is dificult to work and brittle. Lock 
heed is actively trving to overcome thx 
metal’s drawbacks in an effort to us¢ 
the material for the Polaris nose conc 
Russia has fired at least two ICBMs 


successfully, not counting the one that 


high 


was successfully adapted as a carrier 
hicle for the Sovict 
he Sputnik I carrier is believed 
been an IRBM Again, la 
idequate intelligence prevents a detai 
evaluation of the Russian ICBM p 
gram, but many experts believe that 
Russia’s missile will 
soon be American 


scheduled to 


satellite 


SC cond 


have 


5,.000-mile-range 
First 
isn t 


operational 
ICBM, the Atlas, 
be operational until December, 195 
l’o date, the Air Force has 
\tlases, two of them successfully. ‘The 
two not full 
i] 


‘ ] " 
nrea_ ni 


SUCCESSCS however, Wwcr'te 
range tests: and only two of the mi 
three I 


were used the main 
motor was not fired 


engines 
Nevertheless, the 
tests provided much valuable data and 
demonstrated workability of the 
used for trajectorv control 

American ICBM, the 
litan, considered a much 
sophisticated missile than the Atlas. It 
vear behind the Atlas in dé 
clopment. The first flight test of the 
litan is scheduled for Octobc 
but mav be moved up as the program is 


vernict 
cngines 
Ihe second 


More 


is about a 


next 
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iccelerated pite the adjustment in 
the 1958 budget, many Air Force men 
believe the top priority Atlas and ‘Titan 
programs still lack adequate funds and 
could be stepped up even more 
in 1953, the U.S. spent $1 mil 
lion on all ballistic missile development 
By 1957, this figure to $1 billion 
The original budget for ballistic 
iles in 1958 was about the same. Later 
however, the Fiscal ballistic mi 
sile budget was considerably fattened by 
upplemental and transfer funds 

Items: $60 million for Jupiter; $171 
million for Thor and Jupiter; $116 mil 
lion for Polaris (not including 
marine construction); $120 million for 
$166 million for Titan and anti 
missile missile programs; $112 million 
for Air Force ballistic missil¢ 

| 1959 request for ballistic missiles is 
xpected to top $2 billion 


Anti-Missile Missile 


The important 


Back 


rose 


1s 


1958 


sub- 
Atlas 


sites. Fis 


group here is_ the 
inti-missile missile. The three weapons 
originally in this group were the Ai 
Force’s Wizard, the Armvy’s Nike-Zeus 
nd Plato, a defense s\ 


based on the 


mobile stem 
Nike-Zeus 

In January, the Defense Department 
Nike-Zeus over the Wizard 


Army to move ahead with 
matter of urg 


chose the 


dered the 
its development “‘as a 
ency The Air Force was ordered to 
ill work on the Wizard ex 
cept the part that pertains to radar and 
data handling aspects, including its re 
SAGE and other 


ciscontinuc 


lationship to radat 
ipabilities 

At the same 
missile work 


\ inced R« 


Funds for the 
I] 


time, control of all anti- 
handed to the Ad 
earch Projects Agenc\ 
Armv’s anti-missile work 
be credited to the ARPA budget 
while the Air Force will retain Wizard 
money in its own account 


was 


Wi 
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Army 1 


aluation 

research the Talos 

$12 mil his 

detection pear to h es t vhile th 
it fairly hard 


nt 
itl 


First mone 
for this work showed up in thc 
Fiscal 1958 budget under Arm 
and development. It was for 
Now the ballistic mi I | I 
scheduled to get an addi State 


lia 


to appear in the budget 


original ( 


hon 


program 


roitt 
b i il 


tional $3 
1958 funds 


) million from supplemental du 
$160 million for three long ile, these r-breathing 
range radar detection stations to be iles n rtheless | de the U.S 
built by the Air Force: $169 million for iluable interim pal 
icceleration of the program. Fiscal 1959 With the f the Nav 
budget, as it les in th 
$320 million for this work 
The first Nike-Zeus 1 
before 


be heve 


now stands, all 


not expected ipabilitic 
1964. Ther 
that Russia i . 
anv more advanced in this area than the Achievements 
U.S. Projected kill probability of Nik Among th« 
Zeus against ICBMs has been pegged in this 
it only 25 it present 
In the 
missiles, the U. S. probably has a 
g lge over Russia. Deplovment 
of the nuclear tipped Nike-Hercul ig 
nificantly fens 
bilitv. Together ke-Aja 


provid fair | ( 


] 
be operational mil 


is no reason to 


more nventional surfacc-te 


strengthen ir «ak 
with the N 
th al 


Da 
} 


‘ ; 
‘ l 


1 titu é 
against subsonic aircraft 
the Arm 
the low altitude gap 
Another 
the Bomar¢ 


range of ZUU 


is moving the 


important 
interceptor miussi 
The ms 


1) 


miles 

been launched automati 

trol station 

launching site 

100 

claims the operational 

mate in automaticity and is integrating model, the Reguh 

it into the SAGE svstem dergoing 
Ihe Navv is working on improved in 1959 

version of the ‘Terrier whicl ; eC han Regulus | 

to be operational next veat ] ing¢ 

l'artar 1s g 

following vear. The Naw 

the ‘Talos in operation thi 

extended 


over 18 miles 
destroving 
than miles away 


missile approa 


flight ; 


cheduled to t ' mi 


range version ll 
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ROCKET-BOOSTED CHANCE VOUGHT REGULUS II 


ind turbojet Mach capability coupled 
with the air-breathing engine’s com- 
paratively greater reliability and_ fuel 
economy could keep this class of mis- 
siles competitive with their ballistic 
counterparts for some time. 


Other Missiles 


In most of the other missile 
gories, there is no reason to believe that 
Russia is ahead or even abreast of the 
United States. 

In air-to-air weapons for example, 
the Falcon, Sparrow and Sidewinder 
series of missiles, using radar or infra 
red guidance, are undoubtedly as good 
as anvthing the Russians mav have. The 
nuclear armed Genie, now operational 
with interceptors of the Air Defense 
Command, as yet appears to have no 
Soviet counterpart. 

Last vear, the Air Force activated the 
first SAC B-47 units using the Rascal 
Ihe Hound Dog, a new air-to-surface 
with greater range 
Rascal, is now under development and 
with the B-52 along 
with new diversionary missiles now un 
der development such as the Green 
Quail. And after this, savs the An 
Force, will come air-to-surface ballistic 


cate 


missile 


destined for usc 


missiles. 

The Army is ahead at a 
steady clip on the development and em- 
plovment of short-range (200 miles and 
under) ballistic and guided rockets 
I hese include Honest John, Little John, 
Corporal and Redstone. About 1960, 
the Army expects to replace the now 
operational Corporal with the longer 
range Sergeant. 

In the air-to-underwater (or, 
precisely, the anti-submarine) 
the Navy has a number of missiles un- 
der development to replace the Petrel, 
now phased out to reserve squadrons. 
These new weapons include _air- 
launched, surface launched, and under- 
water-launched missiles. 

The advent of Sputnik I is un 


moving 


more 
group, 


94 


than the 


ed 
Tes 
az 


ie 3 


most notable event of 
Not so much because it 
of: the 


doubtedly the 
the past year 
went into orbit, but 
chain reaction it initiated. 

Had the U.S. been able 
the impact the event was to produce, 
there is little question that the Admin- 
istration would have diverted a number 
of IRBMs for satellite car 
riers and, perhaps, thereby have beaten 
Russia into space. 

Instead, the Naval Research Labora- 
tory was pressured into turning Van- 
guard test vehicles into a resemblance 
of a finished satellite project with dis 
mal publicity results. Then the Army 
Ballistic Missile Agency was called in, 
rigged up a Jupiter-C, and sent Explorer 
I into orbit. The rejoicing of the West 
ern world was tremendous and unwar- 
ranted. 


because 


to foresee 


Service as 


Jupiter-C 

All Jupiter-C proved was that enough 
rockets could be put together to put a 
satellite in orbit. It was in no wav a 
match for the Sputnik carriers nor, for 
that matter, even for the Vanguard ve 
hicle. If there was any significance to 
the Jupiter-C launching, it lav with the 
new hvdrazine-based high fuel 
used in the Redstone first stage. 

Also, of course, Explorer I lowered 
the starting flag on the interservice race 
for space. As this race 
program and contestants are as follows 
@ Naval Research Laboratory is. still 
working on the Vanguard program, in 
tends to fulfill its 
launching a satellite during the Inter- 
national Geophysical Yeat 
e Army was given go-ahead to launch 
Explorer II]. The Army also has plans 
to launch big military reconnaissance 
and mapping satellites “far larger” than 
those possible with the Jupiter-C, ac 
Army Secretary Wilber 


energ\ 


now stands, the 


cording to 
Brucker. 
e Air Force is already at work on a mili 


tary reconnaissance satellite which 


commitment of 


would have a detachable capsule to re- 
turn records to Earth. Using Thor as 
a booster, the Air Force hopes to have 
the satellite in orbit early next vear. ‘The 
\ir Force also plans to send a payload 
to the Moon this vear by coupling a 
Thor first stage with second and third 
stage from either Vanguard or the X-17 
@ In December, 1957, the Air Force set 
up its Directorate of Astronautics, th« 
first organized group to plan and man- 
age space programs. The Defense De 
partment quickly checked this group, 
moved ahead with its own space agency. 
e As originally drafted by the Defens« 
Department, the purpose of the Ad 
vanced Research Projects Agency was 
to combine research and development 
on all new weapons under a single man 
ager, starting with work on the anti 
missile missile. 

In January, ARPA was given responsi- 
bility for the Air Force Pied Piper re 
connaissance satellite program and for 
the Nike-Zeus and Wizard programs 
On Feb. 7, a little over two months 
after the conception of ARPA, General 
Electric’s Roy Johnson was named the 
first director of the agency 
e National Advisory Committee for 
Aeronautics established a special com 
mittee on space technology early in Jan 
uary composed of leading U. S. scien- 
tists. A month later, NACA detailed 
its comprehensive proposal for a na 
tional space flight program. NACA 
would assume a role similar to the one 
it has plaved in aeronautics for the past 
42 vears. 

Ihe NACA plan has picked up 
strong backing from among scientists, 
military and industrv leaders. In addi 
tion, Defense Secretary McElroy has 
indicated that ARPA would favor col 
laboration with NACA rather than with 
a new civilian unit patterned after the 
Atomic Energy Commission 
e Atomic Energy Commission also feels 
that it has a stake in space. The Com- 
mission that nuclear engines 
will someday power all space craft and 
is now at work on atomic powerplants 
for a ramjet, rocket, and reconnaissance 


believes 


vehicle. 

e President Eisenhower requested his 
Special Assistant for Science and ‘Tech 
nology, James Killian, Jr., to make 
SUTVEN how the Government 
should organize its space activities 

e Congress approved ARPA, saving it 
can have charge of military space pro 
grams indefinitely but limiting its con 
trol of anv nonmilitary programs 
assigned to it by the President to only 
one vear. During this vear, Congress in 
tends to formulate its own program for 
control of space activities. It has indi 
cated its readiness to listen to any 
recommendations that Dr. Killian may 
come up with. There are other indica- 
tions that Congress will favor a new 


to show 


space 
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Sciaky Predetermined Electronic Counter Controlled 
Welder and automatic feed tables used for spot- 


welding 


contoured fuselage panels at Ryan. 


= 


COMPLEX SPOTWELDING PROGRAM AT RYAN IS 
SEVERE TEST FOR NEW SCIAKY COUNTER CONTROL 


Ryan Aeronautical Company, San Diego, 
California has achieved a significant first 
in resistance welding—automatic spot 
welding of large contoured fuselage pan- 
els for the Boeing KC-135 and “707” 
Jets. 

Referring to their new Sciaky Counter 
Controlled Welder, Mr. Bob Fullerton, 
Ryan's Senior Welding Engineer, stated, 
“This is one new welding development 
does what the advance an- 


” 
nouncements promised. 


PRECISE CONTROL 


Early in the program, it became obvious 
that precise control of all welder func- 
tions and absolute production consistency 
of welding was essential. Introduction of 
the new Predetermined Electronic Coun- 
ter Controlled Welder by Sciaky helped 
solve this problem. 

Here, for the first time, is a welder in 
which functions are controlled to a frac- 
tion of a cycle of alternating current. 
Control settings are realized with exact- 


that really 


ness. The unvarying accuracy of counting 
is Maintained throughout the entire range 
for the longest run at the highest pro- 
duction rate. Any production control set- 


ting is readily reproducible at any time. 


CONSISTENT, SAFE WELDS 


The consistently safe welds produced by 
the Sciaky Counter Weld Control are es- 
sential to the Ryan program since the 
skin is a load-bearing member. In addi- 
tion, the size of the assembly—largest 
every sub-contracted in the industry— 
will not tolerate even the possibility of 
rejects due to imperfect welds 

The importance of consistently perfect 
welds is emphasized by the tremendous 
number of spotwelds in the aft fuselage 
sections of the Boeing jet tanker-trans- 
ports. Approximately 77,000 spot welds 
are required to join skins to skins, skins 
to doublers and stringers, and bulkhead 
components together. 


TAPE COMMAND 
OF WELDING OPERATIONS 
Welding operations on the various as- 
semblies can be controlled by a tape com- 
mand unit providing complete piece part 
positioning in all directions. Automatic 


Stiak 


Mae 


interlock between positioner and welder 
is required. This would provide more 


automatic operation 


COMPLEX TOOL-UP 


Handling and positioning the aluminum 
skins also presented a major problem 
Ryan solved this by installing huge posi- 
tioning tables with push button controls 
to permit 

The characteristics and consistent op- 
eration of the Sciaky Counter Controlled 
Welder combine perfectly with the auto- 


automatic feeding 


matic abilities and consistency of the 
Ryan positioning table to satisfy the re- 
quirements of this complex production 


assembling operation 


LITERATURE AVAILABLE 
Technical bulletins completely describing 
the new Sciaky Predetermined Electronic 
Weld 


Write on your company 


Counter Control are available 
letterhead re- 


questing Bulletins 338 and 339, 


Helps Put Profit 
Into Manufacturing 


Sciaky Bros., Inc., 4935 West 67th St., Chicago 38, Ill., Portsmouth 7-5600 
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Fantastic shapes for the space vehicles of the future 
already are on the boards. Even more radical designs 
are taking form in the minds of engineers. And their 
parts and components will just as radically differ from 
those produced today. New standards of precision and 
new methods of working new materials will be required. 

One thing at least is certain: the same design, 
development and manufacturing experience which 
made the transition from aircraft piston engines to 
jets will be needed to produce these shapes of the 
future. Since the early 1920’s, Ex-Cell-O has been 
among the major suppliers of machines, parts and 
assemblies to the aircraft industry. In that time it 
has built a reputation for extending the frontiers 
of precision. 

Today, Ex-Cell-O manufactures such components 


58-16 


: rotors, blades, fuel nozzles, actuators, valves and 
fuel controls. Tomorrow? Well, perhaps you yourself 
have a problem which Ex-Cell-O’s long experience in 
the production of precision controls and assemblies 
might help you solve. If so, why not contact 
Ex-Cell-O today? 


(XLO) 


, 


CORPORATION 
DETROIT 32, MICHIGAN 
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nev patterned after the A.l..C 

enate has already created a new 

committee which will frame 
legislation 

resolution specified that mem- 
f the new committee be drawn 
the six standing committees hav- 
jurisdiction of various phases of 
development. The standing com- 

referred to were Appropriations, 

Services, Atomic Energy, For 
Relations, Government Opera 
ind Interstate and Foreign Com 


) 


Propulsion 


launchings of the two Soviet 
satellites have led many missile 
believe that Russia has an op 
250,000-lb. thrust rocket 

Even those that doubt this gen 
nceede that Russia is markedh 

id of the United States in this area 
Sor informed sources believe that 
Russian motor is fueled by a 
liquid chemical, possibly 

ie-based Hyvydvne 
first stage of the Explorer [ 


yperational 


the hvdrazit 


; 


the medium 
s to larg 
solids start increasi 
nd handling difficult 
re thev soon lose ant 


mee had over liquids 
Liquid Best? 
\t t ime time, the liquid 
thev have reached the point 
ire beginning to simplif 
peration and improve reli 
Another point in their fav 
that new, high energy 
such as hvdrazine and its d 
the boranes and fluorine 
ipted as liquid propellants 
no question, however, that 
into many jobs that 
xclusively by liquids 


ke longer o 


ind would like t 
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NAVY’S VANGUARD SATELLITE VEHICLE 








WRITE FOR BOOKLET AW-3581 which describes 


our complete design and manufacturing facilities 





Some weldments are heavy pieces of beefed-up 

help put an ordnance-type missile into the air and on target . . . 
Other weldments are created from thin alloy sheets to keep 

ae ear See ee 


. . the shapes 


Thompson Products, /ne. 


Cleveland 17, Ohio 
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aS Specialized Knowledge + Channeled Imagination + Super-Rigid Controls 


= The Answers You Need. If the answer to your problem is an accessory for hydrau- 


lic, pneumatic or fuel applications, Com - Air is uniquely equipped to serve you. An 
experienced and integrated division of A-S+R Products Corporation, we may already 
have the answer to your problem in production. If not, any or all of our services are 
at your command — research, design, testing, ultra-precise manufacture. Come to 


Com -Air and try our specialties: precise answers to tough problems, on-time delivery 


COM:AIR BURST DISC 


For use with air or helium * 
Insensitive to vibration 2 
Burst pressure: 

445 to 530 PSIG at +125°F esx 

635 PSIG maximum at —200°F PRODUCTS 


Leakage: Zero to 430 PSIG 
Weight: 0.2 Ibs. for | inch tube size A DIVISION OF A.S-R PRODUCTS CORPORATION 


1201 RIO VISTA AVENUE LOS ANGELES 23, CALIFORNIA 
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AEC Projects 

Ihe Atomic Energy Commission is 
now in the missile field. At present, it 
has three major programs underway on 
the development of nuclear propulsion 
for unmanned vehicles. ‘They are 
@ Project Rover, an atomic-powered 
rocket. 
® Project Pluto, an atomic-powered ram- 
jet. 
@ Project Snap, a newly disclosed pro- 
gram that is said be closely related to the 
Air Force’s Pied Piper reconnaissance 





satellite project. 








cover themselves no matter which wat 
CRAIG HELICOP-HUTS — Lightweight all-weather 


propulsion goes “flying” shelters. Available in a family of sizes 
In a move to get back into the solid 


propellant field, for example, North 
American joined forces with Phillips 
und set up a jointly owned firm called 
Astrodyvne, Inc. to specialize in solid 
propellant work. An earlier effort in 
this direction was carried out jointly 
by Reaction Motors and Olin Mathie- 
son last summer 

The high energy fuels provided the 
impetus for another series of moves 
Acrojet-General and Stauffer Chemical 
formed a joint partnership called Stauf- 
fer-Aerojet Co. to carry out develop 
ment of the new boron-based chemicals. 
Thiokol signed a working agreement 
with Callery Chemical on the develop 
ment of solid boron propellants. a 
American Potash & Chemical Corp., OBSERVATION-DOMED SHELTER with 4-wheel TRAILER VAN LM-105 — Transportable by C-119 
Food Machinery & Chemical Corp. and dolly for air traffic control and other operation or larger cargo aircraft 
National Distillers & Chemical Corp 
jointly formed AFN to work on high SYSTEMS MOBILITY 
energy propellants. 

To survive among this formidabk 
competition being built up in the pro 
pulsion field, ‘Thiokol merged with Re 
iction Motors, and Grand Central 
Rocket Co. moved under the protective 


corporate wing of Tennessee Gas Trans 
Co Svstems are ready to operate when they icave 


Now you can make any system air-transportable in lightweight, rugged, 
insulated Craig shelters and vans. Any system from missilry, meteorology 


communicauions, navigauon, Maintenance, surve illance to air trafhe control, 


Craig builds to Military Specifications meets 
your requirements exactly. And you can leave Ly 


installation problems to us All “packaged” 


mIssio 
: ie number of major missile and our plant. Write us your requirements today Ye 1, Danve Va 
uircraft firms, looking to the future, Other Offi Los Ar , Cal., ORe / H a ee 
have entered the nuclear energy field l, N.J., HAzel 8-2400-Washar D.C., DI * 
in one way or another SEE THE HELICOP-HUT “AT 
Included among such companies are ee . 
Acrojet-General, North American, cee e eee eee ee eee rere eeeeeeeeeees 
Martin, Lockheed, Convair, United 


Aircraft, Marquardt and, of course, TURCOFORM CHEM-MILL* is the only manufacturer 


General Electric. 


Ihe pattern for the immediate fu- PRODUCTS of a complete line of coordinated 
ture of missiles has already been estab —— I~ TT . ‘tal 
products for chemical milling! 


lished by the events of the past vear 1” 


Among the more evident trends now in_ | ie, 

progress are the following homical Sas 
¢ Increased spending for missiles at the | . 

expense of more conventional weapons “[}/)}- 

with an end to rigid budget ceilings. Midbin : “is 

Chere will be an accompanying growth 3 

in basic research 3 CHEM-MILL 


© Acceleration of most missile programs, a Se Sr TUNES CRSSUETE, Wet 

Major effort will be concentrated on the 6135 South Central Ave., Los Angeles 1, Calif 

long range ballistic missiles and anti- ee ee ke ee ee ee 
Circle Number 81 on Reader-Service Card 
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AKE BELIBVSE MiSSiLES” 


» ae —5_ 7 "2 
Seeburg Airborne Telemeter Flight Simulators in high-speed, high-flying 
jet aircraft are the make believe missiles that have replaced real birds in an 
accelerated, lower-cost training program at Air Force Missile Test 
Center, Patrick AFB, Florida. 


Designed for the purpose of training telemeter ground station operators, 
and for general ground station checkout, these simulators provide char- 
acteristic telemetry signals simulating actual in-flight missile data 
telemetering. In conjunction with Seeburg Telemeter Ground Stations, 
they are saving time and money by proving accuracy and reliability 
of equipment under actual conditions of operation—with more men 
trained in less time! 


Here at Seeburg we are continually solving challenging problems 
of this type for military and commercial customers—and especially 
in the field of telemetering where we have a long string of “‘firsts’’ 
and an impressive backlog of experience in specialized design, 
R & D and production. 


Do you have a telemetering problem? Then see Seeburg first— 
for Seeburg has the answer—with on-time delivery and top 
quality production to your specification. 












1010 WEED STREET - CHICAGO 22. tit. 
A DIVISION OF FORT PITT INDUSTRIES. INC. 





PDM-FM/FM-PAM-PCM MAGNETIC DATA RECEIVING | 
TELEMETERING RECORDING AND HANDLING SYSTEMS 

Radar Assemblies « Audio Amplifiers « Airborne & Shipboard 

Navigation Equipment * Communications Equipment * 


Ferrite Core Memory Storage Systems « Airborne Radar 
Antennas «+ Guided Missile Electronic Units « Music Systems 


An Electronic Facility with a 55 Year Background of Quality R & D and Production Accomplishments 
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missile missile systems These two 
groups will continue to be the top 
priority defense projects, with anti-sub 
marine missiles running a fair third. 
e Greater use of solid propellants. This 
will go on until high energy liquid pro 
pellants are developed to the point 
where they are fairly easy to use and 
handle and offer a significant advantage 
in specific impulse. Too, there will be 
1 further concentration of corporate 
cffort in this field, with most companies 
offering both liquid and solid propellant 
systems 

¢ Development of more powerful rocket 
motors, both solid and liquid. And 
while rocket men strive for a million-Ib 
thrust motor, other engineers will be 
pushing turbojets to Mach 3 and ram- 
jets to Mach 10. This will result in 
greater use of combination powerplants 
and of different type powerplants 
within the same missile. 

e Substantial increase in the number of 
space projects. The first projects will 
be Moon shots and more sophisticated 
satellites. The Air Force is favored to 
run most of the military space pro- 
grams. Non-military programs will be 
handled by a civilian astronautics group 
vet to be established. 

e Inclusion of men in missile systems. 
It is generally believed that man will 
be able to withstand the rigors of rocket 
flight. More important, he can exercise 
in essential selective control function 
that his unthinking electronic counter- 
part can’t. Upcoming flights of the 
Bomi, X-15, and manned satellites will 
more fully determine man’s capability 
e Expansion of work on advanced 
means of propulsion. Development of 
nuclear powerplants is already under- 
way. Interest in the more exotic svs- 
tems based on ions, free radicals, and 
metastable compounds will grow. 

e Growing use of inertial guidance in 
missiles. Also, avionics will continue 
to show progress in the development of 


infrared passive radar, and Atran type 


guidance systems. And as more and 
more missiles become operational, in 
creasing attention will be paid to the 
development of improved ground 
checkout equipment of the “go-no go” 
varicty 

© Intensification of sounding rocket de« 
velopment. More interest will be shown 
in high altitude research. The govern 
ment will provide more money to 
groups such as the Naval Research 
Laboratory and the Air Force Cam- 
bridge Research Center for purchase 
of research rockets. And, as a result, 
industry will turn out more and better 
sounding rockets. 

In total, all these developments will 
add up to a vastly accelerated U. $ 
missile program. Within five years, say 
the experts, the United States will be 
at least abreast of and, in all likelihood, 
ahead of Russia in the missile race. 
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HERE IS THE REMARKABLE 


DESIGNED “LLEM LG 


AERO PRODUETS, INE. 


opening up new horizons in the field of 
aircraft and guided missiles for the 
world today...for the universe tomorrow 


NOW, CLEMCO ANNOUNCES NEW 
FEATURES WHICH COMPLETELY 
REVOLUTIONIZE ROTARY ACTUATOR 
PERFORMANCE! 


New CLEMCO 

developments in seals 

have now, for the first time, 
overcome the leakage, friction, and 
lost motion barriers. 


For the first time 

CLEMCO has 

developed stress and 

deflection analyses 

which result in 

rotary actuators of 

minimum weight, 

with complete assurance of structural integrity. 


NOW, THE THEORETICAL ADVANTAGES OF ROTARY ACTUATORS 
BECOME A REALITY! 


Here’s the proof! Internal leakage of less than .05 G.P.M. at 3,000 
P.S.I. with static friction of less than 12 inch-pounds is an accom 
plished fact in actuators having internal seals of a total length exceed 
ing 20 inches. A lower value of internal leakage is practical at the 
expense of increased static friction. 


REMEMBER, CLEMCO HYDRAULIC ACTUATORS ARE 
CUSTOM DESIGNED 


for all modern aircraft and missile applications and can be furnished 
in an almost unlimited variety of envelope sizes, torque ratings, and 
dynamic spring constants. 


CLEMCO AERO PRODUCTS, INC. are furnishing the leaders of 
the aircraft and missile industry with the following: 


ROTARY ACTUATORS PROPRIETARY DESIGNS OF 

POWER STEERING UNITS HYDRAULIC AND PNEUMATIC 

FLUTTER DAMPERS UNITS FOR MILITARY AND 

MISSILE FINS AND SPARS COMMERCIAL AIRCRAFT, AND MISSILES 


Write for complete Clemco folder to 


210 E. Manville St., Compton, California 
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What’s special 


about these 


te ee 


couplings? 


The special thing to remember about Janitrol 
air duct couplings is that their aircraft relia- 
bility is proven, both in tests and in use. A 
full range of standard sizes is available, and 
special designs can be made quickly, in alu- 
minum, stainless steel, or titanium. 

They stand up under repeated disconnects 
and connections because the seal is metal to 
metal. Weight savings are on the order of 
40% under conventional designs. yet they 
are rugged enough for, continuous use. 


Where an extra measure of safety is re- 
quired, as in cockpit or crew spaces, Janitrol 
Dubl-Lock* couplings provide the ultimate 
in reliability. Even if the bolt unlatches or 
fails, the Dubl-Lock* maintains the seal. 

Janitrol’s newest coupling is 36 inches in 
diameter and makes possible rapid discon- 
nects of jet engine tail pipes. In addition to 
an unlimited variety of couplings, Janitrol 
also manufactures duct supports, either sep- 
arate Or as an integral part of the coupling. 

Telephone or write your nearest Janitrol 
representative for a proposal on either stand- 
ard couplings or special couplings and duct 
supports tO your specifications. 

Janitrol Aircraft Division, Surface Com- 
bustion Corporation, Columbus 16, Ohio. 
District Engineering Offices: Washington, 
D. C., Philadelphia, Columbus, Fort Worth, 
Hollywood. 

*trademark of Surface Combustion Corporation 


COMBUSTION SYSTEMS * HEAT EXCHANGERS « DUCT 
COUPLINGS AND SUPPORTS * PNEUMATIC CONTROLS 
HOT FUEL PRIME UNITS © PURGE GAS GENERATORS 


Janrrroe 
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Rd To 


Ground Station 


(68” High) 


Distance 
from Target Accuracy 
f , , 
MISSILE 10500 re A 
TRANSPONDER | 0.3000 +10’ 
PROXIMITY [ 9 199, + 5 
SCORERS < 0-400’ +10’ 
(Adjustable) | — 
TARGET { 0-100 mile range + 2% 
LOCATOR < Azimuth + 5% 
ACCESSORY | To 70,000’ altitude + 2% 


*Test Results 


ivailable on Request 


Missile Transponder Fe 










PARAMI 


Miss Distance Indicator 
Field Tested* 


Proven 








Now in Production 










Procurable 
by Catalog Number 










PARAMI 


employs two airborne transponders 






and a single rack ground station, 





operates in any weather, at any 







location, or time. Production 


equipment for towed targets and 









drones available on assigned 


frequencies. 






Receiving Antenna 
(Tripod Height 4’) 











This precise electronic MD/ features: 


1. A real time printed record in tens of feet 








2. 195 data points per second (up to 390 available on order) 






3. Intercept recorded to 100 miles line of sight. 





4. Closing velocities to mach ten. 





5. Mobile versions for uninstrumented ranges. 


6. MDI ranges suitable to effective pattern of any warhead. 
means quality ulimmunialion 
THE RALPH M. PARSONS COMPANY 















ELECTRONICS DIVISION 
151 SO. DE LACEY AVENUE, PASADENA, CALIFORNIA 
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A. O. Smith flash-welded and fusion -welded 
units have exceptional strength...can be 
furnished in sizes and configurations to meet 
your designs exactly 


: 


3 


ULTIMATE STRENGTH 


YiEL 
TRENGTH 


= 


ELONGATION 


3 


2 


600 
TEMPERING TEMPERATURE F. 


Materials are available 
which will produce proper- 
ties indicated above. Current 
light weight — hi strength 
propellant tanks are being 
produced in the strength 
range indicated by the 
shaded area of the chart. 


Typical missile propellant tank as produced by A. O. Smith 
Diameter is 40”, length 28’. The highly stressed longitudinal welds 
in the “roll and weld” fabrication method can be flash-welded 
for higher strengths 


Here’s a new opportunity to gain wider 
design latitude. A. O. Smith can fabricate 
liquid or solid propellant tanks (cylindrical 
or spherical) and pressure tanks to practi- 
cally any chamber size. 

A. O. Smith has produced tanks with 
guaranteed minimum yield strengths of 
190,000 psi. . . . wall thicknesses from .050°- 
.220 
Proposed designs and recent fusion weld de- 
velopments indicate minimum yield strengths 
of 210,000-225,000 psi are attainable in weld 


.. diameters over 50” . . lengths to 28’. 


areas. 
For details on the A. O. Smith facilities and 
capabilities available, write direct. 


AO 
Through research a 


mith 
..@ better way 


Sir O R A 
AERONAUTICAL DIVISION 


Milwaukee 1, Wisconsin 


A. 0. Smith International S. A., Milwaukee 1, W 
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Lockheed Electra Turboprop Airliner 








some like it cool 


Our defense establishment demands VERSATILITY ... they get it in the MC-1 and 
MD-1 Herman Nelson Portable Heaters. In the top photo, a Convair F-102A based 
in sub-zero cold depends on fast heat for pre-flight preparations—while halfway ’round 
the world in the desert sun, another F-102A (bottom photo) is cooled by the power 
ful blower in the same model Herman Nelson heater. In both cases, the Herman 
Nelson Portable Heater is connected to the plane’s own ventilating system 

Herman Nelson’s experience gained from years of leadership is available to you 
Solving problems of heating, cooling and ventilating that arise in the development 


of weapons systems is our business. 
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merican Ai Liter COMPANY. INC : 


DEFENSE PRODUCTS Divistor 











9°" DOMESTIC TRUNK AIRLINE Sa am 


120- 


—- vy wt aoonwn @ wo 
oS 222 Te 
| Y BROT AA E £4 


| 


@ AIR TRANSPORT 





Profit Squeeze Stunts Trunk Growth 


By L. L. Doty 
Washington—Domestic trunklines this year face one of the most crucial 
periods in their history as a result of a severe profit squeeze that, in 1957, 
torced earnings to their lowest level in seven years. 
Although the carriers handled a record volume of passenger trafic in 1957, 
a sudden year-end dip in load factors slashed earlier earnings which were 
already pinched by a mounting expense level that jumped 19% last year 


over 1956. 
million in 1956—a 60% drop. 

Earnings prospects for 1958 are some 
what brighter as the result of the Civil 
\cronautics Board offer to hike fares by 
an average 6.6%. But the $44.8 mil- 
lion net profit now forecast for this 
vear falls short of the earnings margin 
carriers say thev need to finance jet 
equipment. Without the 6.6% fare 
increase, a net loss of $8.1 million was 
forecast by the Air Transport Assn. 

However, with rising costs continuing 
to outpace revenue growth, the fore 
casted $44.8 million profit could dwin 
dle rapidly, particularly if the current 
economic recession is prolonged bevond 
mid-summer. 

The industry's financial dilemma 
now pinpoints 1958 as a pivotal year 
with the outcome of the Civil Aero 
nautics Board General Passenger Fare 
Investigation looming as a make-or-break 
issue. Testimony presented so far by 
all 12 carriers and the Air ‘Transport 
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Net profits tumbled to an estimated $22.4 million from $57 


Assn. during the investigation hearings 
has emphasized that the industry's $2 
billion jet re-equipment program will 
materialize according to plan only if 
fare increases ranging from 15 to 17 
are granted 

Backed by an impressive array of Wall 
Street bankers and investment brokers, 
the carriers warned the Board that the 
industry's ability to raise capital through 
equity financing is rapidly losing favor 
with the investing public because of low 
returns and high risk. The jet equip 
ment program will begin late this veat 
with the delivery of the first of the 
Lockheed turboprop Electras to Eastern 
Airlines. 

Poor showing of airline stocks last 
vear and a low price-earnings ratio has 
fended the public off from airline in 
vestments. Last year, market values of 
airline stocks fell below book values. In 
1951, airline stocks soid at an average 


50% premium above book value. By the 
end of 1957. Standard & Poor's 500 in 
dustrial stock index dropped 15% from 
1956-57 highs but the value of airlin 
stocks plummeted 53% 

Major carricrs managed to maintain 
their dividend programs during the veat 
but a number are now concerned that 

ifter 
1958 unless relief in the 


interest pave nts 


an actual loss 
will result in 
form of fare increases 

Capital Airlines, burdened with heaw 
interest charges covering its $68 million 
investment in turboprop Viscounts 
petitioned the Board for an annual S1S 
million subsidy to rescue it from a “‘crit 


is granted 


ical financial condition.’ 

Although the carrier withdrew the re 
quest earher this vear as a result of new 
financing arrangements through General 
Dynamics, the action was considered b\ 
most Wall Street observers as sympto 
matic of the industry's deteriorating 
financial position 

lor the industry in general, operating 
revenues rose 13.7% in 1957 over the 
vear before but the 19% climb in oper 
ating expenses cut net operating income 
by 52.7% 

Last vear, the Board turned a deaf ear 
to the airlines’ pleas for aid and rejected 
a request by seven carriers for an in 
terim, emergency 6% fare increase fol 
lowing the six-months-long suspended 
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fare investigation 
case, the Board concluded 
!§ no evidence as to anv inability on the 
part of the trunkline industry generalh 
to obtain financing fo 
replacement or expansion needs.’ 
he Board reaffirmed its decision in 
November bv refusing to reconsider the 


passenger In the 


there 


necessa4®y 


Cuis¢ 

Ihe suspended fare case thus served 
only to sidetrack the Board’s major 
study—the general passenger fare in- 
vestigation—which began in Mav, 1956, 
will continue into 1959 if 
run its full course. 


ind which 


illowed to 


Fare Increase 


However, Board member did 
suggest that a more detailed analysis of 
financial requirements for jet aircraft 
might create a more sympathetic atti 
tude toward a fare The 

lines promptly obliged when the gen- 
fare investigation was resumed by 
laving complete ind 
forecasts of trafic volume coupled with 


onc 


mncrease. 


cral 


out 


projections 


1 detailed survey of re equipment pro 
2Tams 

At the same time, the airlines became 
concerned with the marked dip in the 
ite of trafic growth and the declining 
load factors and returned to the Board 
with requests for another interim fare 


ncrease—this time, for as much as 15 


Too Little Too Late 


\s the flurry of requests for immedi 
te fare increases mounted in volume, 
the Board, suddenly vithout an 
nouncing anv reason, reversed 1 
stand and offered the carriers an op 
portunity to file for a fare that 
amounted to 6.6%. General reaction 
was “too little too late.” 

Airlines felt the profit pinch 
in 1957 before the overall traffic volum 
began to level off. American Airlines 
canceled an order for a fleet of DC-7D 

rgo planes because of the grim out- 
lool market 


Ook 
orders for 


ind 


ts 195 


Increase 


} 


airlines in the loan 


Capital Airlines dropped its 
14 Havilland turbojet (¢ 


for 


cle mets 


an additional 15 turboprop Viscounts 
Northeast decided to cancel its 
tor five Bristol turboprop Britannias 
when the May delivery date was post 
poned 

Some observers now fear the 
pected downward swing in the indus 
trv’s historic growth pattern is a signal 
warning that traffic 
reached a temporary plateau. Others are 
attributing the slowdown to the cur 
rent economic in 
panving tightening of the travel dollar 

One bright spot concerning the fu 
ture came Mav when AviATION 
\\ EEK the first details of a 
comprehensive survey conducted by the 
\irborne Instrument Laboratory. This 
group predicted an increase in airline 
billion in 
Number 
climb 
than 


order 


unex 


expansion lds 


recession and iccom 


in 
revealed 


passenger-miles from 
1956 to 66.7 billion in 
of passengers was expected to 
+1 million in 1956 t 
153 billion during the 

Competition on the 
substantialh 


1957 


from more 


Same vcal 
mayor trunk 


outes increased during 





Comparative Direct 


Applied 

Direct 

Flying Mainten- 
ance 
91 


68 


Operations 
37.91 1 
44 25 22 
44 2) 17.20 
44 40 16.52 
47 65 22.21 
47.05 20.15 
56.77 26.44 
57.20 25.18 
62.86 24.46 
62.25 20 66 
65.07 30.47 
67 87 29.01 
64 48 23.05 


DC-3 
CV-240 
CV-340 
CV-440 
M-202 
M-404 
DCc-4 
DC-6 
DC-6A 
DC-68 
DC-7 
DC-7B 
pc-7¢c 


01 
24 
05 


81 
65 
74 
75 
72 
265 
75 


59 
92 
04 
49 29 
84 30 
64 1 
53 21 


28 
27 
29 


1-049 
1-749 
L-1049 
L-1049C 
L-1049G 
L-1049H 
L-1649A 


22 
47 
61 


13 
16 
58 iB 
99 52 


41 
40 
28 
83 


VV-745 00 
C-46 
Lodestar 


B-377 


Note: 
fair interpretation on these figures. 





Mainten- 


Burden 


and depreciation charges for the two years are comparable to a safe degree. 
and indirect maintenance, is a newly assigned item to direct operating costs. 


Operating Costs 


(Cents per U. S. domestic plane-mile, 6 months ending June 30) 


1957 
Total 
Direct 
Operating 
Costs 
58 75 
83 87 
23 90 42 
14 27 
00 51 
83 82 76 
73 99 
19 105 
18 41 80 128 
13.11 07 121 
18 41 144 
12.35 43 160 
11.32 02 125 


Inter- 
change 
Aircraft 


Depreci- 
ation 
Charges 
74 
13 


ance 
Expense 
7.93 26 
15 81 
11.58 
10.21 
13.65 
9 96 
14.42 
16.73 


20 


134 
117 
128 
155 
161 
268 
157 


14 57 
13 


15 


54 
78 23 
91 78 
13.49 iB 
15.17 01 
1.36 
6.05 42 
81 
82 
51 
159 


80 
07 
66 
08 


27 
95 
56 


25 26 


Due to a change in Civil Aeronautics Board accounting practices, strict comparison between 1956 and 1957 data does not place a 
However, data covering flying operations including interchange aircraft expense, direct maintenance 
Applied maintenance burden costs, formerly applied to ground 


Operations 


1956 
Total 
Direct 


Operating 


Direct 
Mainten- 


Depreci- 
Flying ation 
Costs 

48 37 
64.75 


76.03 


Charges 
74 
37 
10 


ance 
94 12.69 
67 21.71 
56 18.37 


34 
40 
4) 


74 
25 


88 
79 
76 
82 
93 


01 
70 
70 
87 
59 
08 
75 
93 


57 
90 
79 
66 
23 
90 
54 


16 23 
65 21 
44 24 
54.73 22 
54.50 15 
66.11 21 
62.06 31 
66 26 


44 
42 
50 
26 
32 
09 
35 
34 


35.20 


78.21 39.74 40.29 158.24 
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the vear as the result of a Board policy 
in 1954-55 designed to strengthen the 
so-called “regional” carriers by broaden- 
ing competition in lucrative trafhc 
markets. On the New York-Washing 
ton route, for example, nine airlines 
served this segment last year compared 
to three in 1955. 

C. R. Smith, American’s president, 
charged that the number of airlines on 
major routes has “thinned out” avail 
able traffic, cutting load factors and 
contributing to operating losses on 
marginal routes. United's president, 
W. A. Patterson, said the need for 
increased revenues through fare in- 
creases would be $10 million a vear 
less had not the Board’s philosophy of 
more competition been adopted 


Subsidy End 


The fact remains, however, that the 
Board’s action has helped remove the 
subsidy element from domestic trunk- 
line activities. Last vear, both North- 
east and Continental airlines, the last 
two companies to operate on a subsidy 
basis, were placed on a service mail rate. 

In general, the industry embarked on 
strict austerity programs to shave ex- 
pense S. 

However, because of high fixed costs, 
cconomy moves had little effect on the 
rising expense level. Wide-scale pet 
sonnel cutbacks were not possible and 
new demands by unions for higher 
wages and more fringe benefits pre- 
saged another hike in labor costs which 
already account for 46% of all operat- 
ing expenses. 


Pilot Pay Climbs 


Pilot’s and co-pilot’s pay alone has 
climbed 50% since 1947 even in cases 
where no changes in flight equipment 
has been involved. 

\ir trafhe control problems threat 
ened to boost rising costs even higher 
In a survey conducted by the Air 
‘Transport Assn., it was learned that, 
during the first five months of 1957, 
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Domestic Trunklines—Estimated Traffic and Revenues air trafic control delays totaled 3,241 
1956, 1957 even though only 24% of all flights 
were checked. The delavs added up to 

more than 423 hours 
Civil Acronautics Administration 
Percent held to its accelerated pace in impl 
1956 Increase menting the airwavs with additional 
TRAFFIC (000 omitted) ind improved facilities including rang: 
Revenue Passenger-Miles. .. . : é ; 21,643,141 14 radar and vortac facilities but President 
Mail Ton-Miles 91,686 6 | isenhower’s proposed budget for fiscal 
Express Ton-Miles * 49,711 —12 ear 1959 fell short of CAA’s require 
Freight Ton-Miles ; 190,595 22 ments and posed a new threat to the 

Revenue Ton-Miles - . 2,452,469 12 federal airway program 





Airway Proposal 
In Mav, Edward Curtis. special 


presidential aid on leave from the East 
man Kodak Co., introduced his recon 


nended plan for a federal airwa' 


REVENUES (000 omitted) 
Passenger $1,298,684 $1,142,201 
Mail 34,018 31,594 
Express 15,175 18,102 
Freight 51,631 42,172 
Other 32,751 26,153 
Operating Revenues 1,432,259 1,260,222 
Public Service 1,127 2,609 
Totocl Revenues $1,433,386 $1,262,831 


tom 

After 1S months of studv, Curt 
called for an all-powerful Federal A 
tion Agency which would absorb the 
CAA and take over all but the 
nomic regulatory powers of the CAB 
He asked for the climination of th 
\ir Coordinating Committec ind 
recommended the end of the Air Navi 


Subsidy Estimates, Fiscal Years 1952-1959 gation Development Board 


Curtis proposed the organization of 


wen rr & HN N 














in interim group to be known as th 


1952 1953 1954 1955 1956 1957 1958 \irwavs Modernization Board to do 
(000 omitted) research and development on an 

Domestic Trunks $6,411 $3,527 $3,880 $3,055 $1,863 $1,163 ways system prior to the establishment 
Local Service 18,990 21,800 24,300 22,637 24,907 27,087 $26,871 $32,030 of the Federal Aviation Agency in 19¢ 
Helicopters 2,574 2,656 2,784 3,817 4,067 4,115 Ihe Board was set-up immediateh 
Mail-Cargo 4. thereafter and Elwood Quesada 
Alaskan ; , 8,307 7,727 7,643 7,527 7,375 5,711 named chairman and special assistant 
Hawaiian 689 293 290 285 283 to the President 
Trans Atlantic : 3 1,625 203 611 873 Quesada took over the staff and fa 
Trans Pacific - P 6,461 67 378 cilities of the Air Navigation Develop 
Latin American f , 16,135 8,204 6,425 7,045 5,880 ment Board and announced his inten 
tion to let contracts to private industry 
Total : : 63,971 44,775 44,590 48,175 44,476 : to handle the research and develop 
ment functions. The President has 
asked for a $35 million appropriation 
to cover the cost of operating the AMB. 











Airlines vs Military 
ENT prep a ee a ee Ce PULA Civil Aeronautics Board acted to 


F | AIRLINE UNIT PASSENGER REVENUE TREND : settle the bitter conflict between th« 
[| CONTRA‘ STED WITH INCREA ae “ UMER ; 4 military and the airlines over the allo 
| PRICES © PUBL TRANSPO os cation of airspace. The airlines have 
—_— I956—JUNE 1957 1 | charged that the military has been 
wasteful in assigning restricted airspace 

areas for military purposes, causing a 


] serious threat to the development of 











- a high-altitude jet airwavs svstem for 
PUBL IC | transport aircraft. 
oe Last vear, the Board issued a draft 
~ i } 
release proposing that the allocation of 
all airspace be assigned to the Ad 
ministrator of Civil Aeronautics. Mih 
4 | tary agencies through the Defense De 
AIRLINE REVENUE partment protested the Board's action 
PER PASS. MILE on both legal and national defense 
er grounds. 

However, it now appears the Board 
will have its way in handling airspace 
assignment through the CAA, 

In another move to accelerate th« 
flow of high-speed traffic, CAA issued 
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Load Factors 





Average Passenger Load Factors of the 
12 Certificated Schedule Trunk Airlines 
for 1957 as Compared with 1956. 


1957 
(est) 
65.1 
58.6 
59 
54 
59 
59 
59 
47 


1956 
(actual) 
American 68 
Braniff... . 60 
EE 60 
Continental....... 54 
Delta 60 

60 
National 65 
Northeast........ 58 
Northwest........ 61 57 
Trans World 64 63 
United 67 64 
ES ond « some 61 60 


AIRLINE 


ON UON — WH NW 


Oh — WON UND — 


*) 











orders calling for If R—instrument flight 
rules—on all flights operating over 
24,000 ft. Air Line Pilots Assn. ap- 
plied similar rulings to flights operating 
over “golden triangle” routes between 
Chicago, New York, Washington and 
Chicago at 9,500 ft. or above. 


Internal Woes 


Management shake-ups in three of 
the 12 trunkline carriers attracted pub- 
lic attention to the industry’s internal 
woes. In July, USAF Maj. Gen. David 
Baker was named president of Capital 
Airlines and former president, J. H. 
Carmichael, was elevated to Chairman 
of the Board. 

In December, Capital’s vice president 
of traffic and sales, James W. Austin, 
was named president of Northeast Air- 
lines with former president George 
Gardiner moving up to Chairman of 
the Board and Chief Executive. Six of 
Capital’s top sales executives transferred 
to Northeast with Austin. Northeast 
inaugurated its newly awarded New 
York-Miami route in January. 

Trans World Airlines _ president 
Carter Burgess resigned in December 
because of a disagreement over policy 
matters with Howard Hughes, sole 
owner of Hughes Tool Co. which holds 
a 77.6% interest in TWA. Chairman 
of the Board, Warren Lee Pierson, has 
been named acting president of the 
airline. 


No-Show Plan 


Carriers forestalled another Civil 
Aeronautics Board investigation by in- 
troducing a three-point no-show plan 
which included for the first time a 
penalty charge of $3 on passengers who 
fail to show for a flight without can- 
celing the reservation. 

The ruling also requires passengers 
to reconfirm space on roundtrip passage 
to pickup tickets within an established 
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AIRLINE “PROFIT SQUEEZE” 
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Revenue per ton-mile going down 
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| Expense per ton-mile going up 
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Total Traffic on U. S. Common Carriers 





1957 (EST.) 


‘Pussenger-iifies 
(millions) 





25,476 
21,714 
16,023 
63,213 





Percent Passenger- Miles 
of Total 


1956 (ACTUAL) 


Percent 
(millions) of Total 


22,276 
23 ,380 
16,409 
62,065 








minimum time limit. Airlines report a 
significant decline in the number of 
no-shows as a result of the plan. 

Carriers also challenged the Board's 
“realistic scheduling” regulation which 
makes it a criminal offense to fail to 
operate flights within 15 minutes of 
published time schedules 75% of the 
time. 

Airlines labeled the ruling, which 
became effective in September, “un- 
workable and vague” and warned the 
Board that “loose” scheduling practices 
may result. 


Depreciation Trouble 


Depreciation of engine and airframe 
programs delineated by the Board also 
drew fire from the airlines. Carriers say 
that depreciation practices are a definite 
function of management and cannot 
be regulated. 

Straight-line methods and a seven- 
vear life with a 15% residual value re- 
quired by the Board is not flexible 
enough to meet the varying needs of 
the individual carriers, they say. Air 
Transport Assn. is appealing the Board 
ruling in the Circuit Court of Appeals. 

Forecasts for 1958 indicate trunklines 
will experience an 8-10% increase over 
1957. However, a prolonged tight travel 


market, a natural reaction to a soft 
economy, could force load factors down 
to a substantial degree. 

If available seat-miles continue to 
rise at the high 18% rate pattern set 
in 1957, load factors will be hit even 
harder unless equipment retirement 
programs are launched by some car 
riers earlier than is now planned. At 
least more than 150 new aircraft will 
be added to trunkline fleets this year 

However, it is apparent that the ait 
lines are continuing to attract new 
customers. Hardest hit in the dwindling 
travel market have been the railroads 
and bus lines which experienced a 
steady trafic decline throughout the 
year. 


Domestic Gain 


Despite the economic setback and 
two highly publicized accidents during 
the first of the vear, domestic trunk 
lines recorded a 12.6% gain in revenuc 
ton-miles in 1957 compared to 1958. 

Constant improvement in on-tim« 
service and a continuance of a safety 
record that last vear was the 
best in airline history will help repeat 
that gain in 1958 despite depressing 
factors that threaten normal airline 
growth. 


second 
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U.S. Aircraft Engaged in Air Transportation 


SCHEDULED AIR CARRIER, DOMESTIC SERVICE 





Douglas Vis- Lockheed Martin Boeing Convair Curtiss Helicopters 


count 
DC-7 DC-6 DC-6A DC-6B) DC-4 DC-3| 744 |1049, 749 | 049 1649] 404 | 202 377 (440 340) 240| C-46 | G-21 S-51 S-55) S-58| 47G 
15 7 


Grun.- 
man 











TWA. (Domestic) 
United Air Lines 
West Coast Airlines 
Western Airlines 
HELICOPTERS 
Chicago Helicopter 














Airways 
Los Angeles Airways 
New York Airways 


*CARGO ONLY” 
Aerovias Sud Americana 


Flying Tiger Line 
Riddle Airlines 
Slick Airways, Inc. 
1-802 Seaboard Western 
TERRITORIAL AND ALASKAN 
AIRLINES 



































INTERNATIONAL SERVICE _ 
32 Caribbean Atl. Airl. 


1001F Mackey Air Transport 
8 Panagra +4 
1 PAWA-AD 16 
“446 PAWA-LAD 18 
2&3 PAWA-PAD H6 
211 Resort Air Lines 


Total; All Domestic and 
International Aircraft 220 «145 95 25 33 42 (121 | 90 36 18 


* Includes 1049C, 1049G, 10491 
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International Airport serves airlines from nearly every nation. Aerial photo shows new terminal facilities. 
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Flag Lines Compete for Record Traffic 


By Glenn Garrison 


New York—Busy hauling record numbers of passengers, with expanded 
fleets and routes, against a background of rising costs and stiffer competition, 
the U. S. flag airlines found little breathing space in their next to last year 


before the jet age. 


Despite economic uncertainties here and abroad, the increase of overseas 
vacationers and other tourist class travelers continued during 1957, though 
somewhat more slowly. More and more Americans were leaving the country 
for their holidays, and more of them were going by air. 

Business on the North Atlantic, lushest served by the U.S. international 
carriers, started shakily early in the year but recovered and went on to new 
highs. Routes to the Caribbean, South America, and across the Pacific 
reflected the increasing popularity of other parts of the world than Europe 


for the U. S. tourist. 

Total sea and air travel to foreign 
countries from the U. S. during the 
vear ended June 30, 1957 was 1,976,- 
715, an increase of 9% over the pre 


vious year. But the corresponding 


1956 increase was 15%. Arrivals dur 
ing the year ended June 30, 1957 
totaled 2,338,768, up 12.9% from the 
previous like period, compared with 
a 1956 increase of 13%. 

Air travel continued to forge ahead 
of sea travel at an increasing pace 
Che airlines during the above period 
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carried more people to Europe than 
went by sea, the second vear of such 
leadership. While sea travel from the 
U. S. has remained fairly constant dur- 
ing the past five years, air travel to 
foreign countries has increased 74‘ 


Southbound Increase 


South America emerged as one of the 
fastest-growing attractions for U. S. 
travelers. During the year ended June 
30, some 61,067 American citizens 
departed for that continent, compared 








to 49,215 in 1956. Most of the 1957 
passengers—51,228 of them—went by 
air. 

U.S. flag carriers, however, are grad 
ually being outdistanced by the heavy 


competition in terms of percentage in 


creases in. trafhc During the year 
ended June 30, foreign flag airline 
carried 26.5 of all international pas 
sengers to and from the U. S., up from 
22.6% the previous year. The Ameri 


can carriers’ share dropped from 45.4 
to 44.3% of the total 


Bitter Dispute 


Last vear was one of intensified dis 
pute, some of it bitter, as to the trafh« 
rights that foreign carriers should en 
jov in the U. S._ Several points 
were opened up to the foreign compc 
tition. ‘The State Department was crit 
icized on the one hand as too generous 
to foreign demands for rights, and on 
the other hand failed to satisfy some 
of the most clamorous demands 

At the same time, a bilateral agree- 
ment with Mexico, 10 vears in the mak- 
ing, finally was signed and new routes 


new 


between that country and the U. § 
were opened up. 
North Atlantic carriers, after ex 
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How a local phone call found 


critically needed aluminum 
... 2,000 miles away! 


for John Ziemba 
Materials Estimator 

Cook Technological Center 
of Cook Electric Company 


Morton Grove, Illinois 


“Recently, we desperately needed a special piece of 
2-inch 7075-T6 aluminum plate, 48 inches wide, 
produced to QQA specifications. Without it a criti- 
cal part of our ballistic missile program would have 


been interrupted,” says Mr. Ziemba. 


“So, we called U. S. Steel Supply’s local office, 
explained our problem, and gave them the job. They 
immediately located the much-needed material in 
their Los Angeles Warehouse. Shipping details were 
handled swiftly and accurately, and the aluminum 


was in our plant seven days later.” 


Critical materials, such as aircraft quality alumi- 
num and special stainless steels, can be located 
quickly and delivered promptly, because U. S. Steel 
Supply has a smooth-running system of 18 ware- 


houses stretching from coast to coast. 


U. S. Steel Supply ranks high as an aluminum 
distributor, and many aluminum buyers have bene- 
fited from U. S. Steel Supply’s prompt, efficient 
service. If you want to learn more about this service, 
and how U. S. Steel Supply’s far-reaching network 
of warehouses can help you, write to the address 


listed below, now. 


U.S. Steel Supply 
Division of (iss) United States Steel 


Mailing Address: P. O. Box 1099, Dept. K3, Chicago 90, III. . General Offices: 208 So. La Salle St., Chicago 4, III, 


Circle Number 106 on Reader-Service Card 





tended hassling in the International 
\ir Transport Association, agreed late 
in the vear to take the plunge and 
implement a third class, low “econ- 
omv” fare. The new service, restricted 
by agreement to relative austerity, will 
be offered beginning April 1. 


North Atlantic High 


The IATA carriers broke the million 
mark on the North Atlantic for the 
first time last vear with a total of 
1,022,000 passengers carried, including 
53,823 charter passengers. Pan Amer 
ican World Airways and Trans World 
Airlines hauled almost half of the total 
scheduled trafic, with about 28% going 
to Pan Am and 15% to TWA 

Eastbound transatlantic trafie was 
under expectations for the first few 
months of the year, probably because 
the Suez crisis of late 1956 caused 
many travelers to delay plans. But the 
trafhe picked up sharply in April; re 
sulted in a record peak season which 
extended a month longer than usual 

West bound traffic, boosted by low 
immigrant fares, was extremely high dur- 
ing most of the year and accounted 
for the greatest part of the increase 
over 1956. 

During the year the Atlantic carriers 
fare increase to help them 
CAB, 
was firmly opposed to the 
move and it was dropped amid bitter 
IATA 
musly aimed at the American agency. 

l'rans World put its new Lockheed 
1649A “Jetstream” Constellations on 
the Atlantic last vear, while Pan Amer- 

in continued using the DC-7C 

Both carriers began service last fall 
route from the West Coast 
to Kurope, joining battle with Scandi 
\irlines System for trafhe on 
Pan Am’s first flight to 
Paris was jeopardized by trouble with 
the French government, seeking new 
bilateral terms with the U. S. including 
route for Air France The 
were permitted to 
begin service but the question is still 
under U.S.-French negotiation. 


ought a 5 
afttset rising costs of operation. 
he we CT 
members obvi- 


ymiment from 


n the polar 


navian 
the route 


pe lar 


American carriers 


Round-the-World 


IWA and Northwest Orient Air- 
lines on Jan. 1, 1958, began their joint 
round-the-world connecting at 
Nlanila 

(rans World’s Super Gs depart east- 
from New York on a route ex 
tended from Colombo, Ceylon, to the 
uew Manila terminal, while Northwest 
DC-7Cs fly west from New York. 

l'rans World also has closed up its 
European routes with a link from Frank- 
furt to Zurich The carrier last year 
began new transatlantic nonstop serv- 
ices to Frankfurt, Rome and Zurich. 

Pan American and Northwest con- 


service 


ward 
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tinued their battle in the on-again, off 
again Trans-Pacific Renewal Case Civil 
Acronautics Board followed its ex- 
aminer’s recommendation and 
mended to President Eisenhower that 
Pan American be authorized to fly a 
direct Great Circle between 
California and the Far East, but denied 
the authority to operate Portland 
Seattle-Tokyo route in competition 
with Northwest. The President ap 
proved the recommendation in August, 
but in September reversed himself and 
asked to hold the decision in abeyance 

Northwest has 
certificates to operate the Pacific route 
and the inside route to Alaska. The 


recoln- 


route 


received permanent 
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airline put DC-7¢ 
Pacific last year 
Pan American's 
recorded 
between the 


equipment on the 


Pacific-Alaska Di 
gains in 1957. On th 

West Coast ter 
Hawaii, trafic rose 20% t 


sion 
route 
inals and 
142,400 passengers 

Ihe total for Pan American’s Central 
Pacific routes was 96,150 passengers, a 
In the South Pacific, Pan 
to 17.930 


9% increase 
American traffic was up 10% 
passengers 


Ihe airline’s Latin American Dn 


] 


sion handled 1,336,000 passengers last 


vear, up from 1,126,828 in 195¢ 
United Ai Li handled 102,0' 
last 1 its Hawaiian 


passe ngers 
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Over 


4,000,000 HOURS 
have been flown by 


ROLLS-ROYCE 
DART 


PROP-JETS 


powering Vickers Viscounts in regular service 
on the air routes of six continents 


Rolls-Royce Dart prop-jets have an unexcelled record of 
reliability in airline service and are currently operating at 
« « = 


overhaul lives up to 1800 hours. 
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operation, a 4.6% increase over 1956 
\ highlight of 1957 was the pro- 
visional bilateral agreement signed last 
March between the U. S. and Mexico. 
Seven routes were authorized under the 
agreement until June, 1959. 


Mexican Agreement 


As a result of the agreement and of 
CAB decisions following it, American 
\irlines is now operating nonstop b« 
tween Mexico City and Chicago, 
Eastern Air Lines is flying nonstop to 
New Orleans and New York from 
Mexico City, and Western Air Lines 
flies Los Angeles-Mexico City nonstop 

Western, now operating a daily flight 
in each direction, is averaging 55-65% 
load factors with its first class DC-6Bs 
but feels additional frequency will be 
needed to make money on the run. The 
airline, competing against Mexicana 
DC-7Cs, hopes to add a tourist flight 
when loads reach a point where a second 
daily flight may be applied for. 

Eastern, flying first class DC-7Bs, 
went into Mexico Citv from New 
Orleans on July 23 and from New York 
on Sept. 20. Traffic through December 
totaled 16,468 passengers on both 
routes. 

American, which has operated be 
tween Chicago and Mexico City for 
some years with stops at Fort Worth 
or Dallas, began its nonstop DC-7 
service Jan. 5, and will battle Mexicana 
for tourist and first class business. 

Pan American, after fighting for the 
New York-Mexico Citv run, not onl 
lost out to Eastern but must divest it- 
self of stock in Aeronaves de Mexico. 


Latin America 


Branift International Airways last vear 
increased its available seat miles in 
Latin American service by 21% and 
flew 33% more revenue passenger miles 
on its international routes. The airline 
inaugurated DC-7C on its international 
system and services between the U.S. 
and Bogota, Colombia, during the year. 
Through interchange with Eastern, 
Bramift operates DC-7 schedules from 
New York and Washington to Panama, 
Peru and Brazil through Miami. 

Braniff is offering its biggest tour 
program to Latin America this year, 
with more than 50 packages, and has 
emploved a staff of commissary and 
passenger service managers in various 
Latin American cities. 

Delta Air Lines describes the 
Caribbean area as the fastest-growing 
in the world for tourist activity, pre- 
dicting 1.5 million visitors in 1960. 

The airline’s traffic from New Orleans 
to the Caribbean last year totaled more 
than 20,000 passengers, a 26% increase 
over 1956. 
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DOUBLE AMPLITUDE-—INCHES 


10 100 
FREQUENCY-CYCLES PER SEC. 


NEW “RUGGEDIZED” BENDIX OXYGEN 
CONVERTERS 


meet MIL-E-5272, Procedure I, vibration requirements 


The superior design and shock-resist- 
ant features of Bendix’* new liquid 
oxygen converters was proved 
recently in severe vibration tests con- 
ducted at Pioneer-Central Division, 
premier producer of airborne liquid 
oxygen systems. There advanced- 
type 10-liter units withstood Pro- 
cedure I* resonance and cycling 
vibration tests at room temperature 
as specified in MIL-E-5272, Section 
‘73. 

Moreover, these compact con- 
verters weigh less than 75 per cent 
of the weight allowed by Military 
Specifications and require less space 
than their 8-liter predecessors. 

Other design features include: An 
economy circuit that permits low 
pressure operation with maximum 
use of available gas, with little or no 


j 


MIL-C-19803 (AER) 


MIL-C-25777 (USAF) 


waste; a Capacitance gaging probe 
that not only constantly senses the 
liquid level inside the converter 
regardless of pressure, but by being 
removable greatly facilitates replace- 
ment and converter decontamination 
Bendix Liquid Oxygen Converters 
are available in a variety of con- 
figurations—including an inverted 
mounting design. They are easil\ 
adaptable to virtually any type high- 
performance aircraft. No matter 
what your oxygen breathing require- 
ments may be—either airborne ot 
otherwise — Bendix is prepared to 
serve VOU. PIONEER-CENTRAL DIVI- 
SION, BENDIX AVIATION CORPORATION, 
DAVENPORT, IOWA 
West Coast Office: 117 East Providencia, Burbonk, Collif 
Export Soles ond Service: Bendix International Division 
205 East 42nd St., New York 17, N_Y.; Canadian Affilicte 


Aviation Electric Lid, 200 Lovrentien Bivd., Montreal Que 


* TRADEMAR® 


MIL-C-25781 (USAF) 


PIONEERING IS OUR BUSINESS 


Precision Producer of Aircroft Instruments, Breathing Oxygen Systems, Fuel Flowmeter Systems, 
and Ultrasonic Cleaners. 


Pioneer-Central Division 


DAVENPORT, IOWA 


"Bendy 
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AEROFLOT’S main domestic and foreign routes, together with proposed extensions, are shown on this official map. A direct trans-Siberian 
service from Moscow to Petropavlovsk on the Kamchatka Peninsula via Novosibirsk, Yakutsk and Magadan is scheduled to start soon. 


Aeroflot Expansion Sparks Upswing 


Moscow—Russia’s Aeroflot wore its title of world’s largest airline with 


increasing distinction during 1957. 


Backed by Communist prestige economics which show little concern over 
red ink, the Soviet carrier expanded and upgraded its service, unveiled a 
whole family of new turbojet and turboprop transports, and made a good 


start on its broad program for improving ground facilities. 


Meanwhile, the 


USSR’s first 500 mph. commercial transport, the twin-jet Tu-104, completed 


a full year of scheduled operations. 

With the highly-publicized Tu-104s 
replacing piston-engine II-12s and II-14s 
on Russia’s major long-haul domestic 
and international routes, Aeroflot 
showed the largest traffic gains in its 
35-vear history. During the first nine 
months of 1957, the line boarded 69% 
more passengers than in the same 1956 
period 

The soaring trafic figures indicate 


that Russia’s ambitious goals for com- 
mercial aviation under the Sixth Five 
Year Plan are likely to be fulfilled. They 
call for quadrupling passenger business 
between 1955 and 1960. 

Until last vear, Areoflot’s rate of 
growth was modest, lagging well behind 
that of major U.S. and other Western 
carriers throughout the postwar period 
But from now until 1960, at least, the 


Var rea. 


> sc a aS oe 


FLIGHT tests are under way on Aeroflot’s Tu-110, a four-jet version of the Tu-104. 


120 


situation will probably be reversed 

According to Chief Air Marshal Pavel 
Zhigarev, Aeroflot’s director, two new 
four-turboprop transports—the Ilyushin 
Il-18 “Moskva” and the Antonov 
“Ukraina’’— are to go into regular serv 
ice this vear. 

The Moskva, which is being built in 
75- and 100-passenger versions, has a 
cruising speed of 404 mph. and a maxi- 
mum range 3,100 miles. Spe 
cially designed for short fields, it can 
take off fully loaded in less than 2,500 
ft. and land in under 2,000 ft. When 
introduced, it was billed as having the 
lowest ton-mile cost of any transport 
plane in the world 

The Ukraina is slightly smaller than 
the Moskva. It has a normal takeoff 
weight of 51 metric tons (112,435 Ib.) 


of Over 


————ageaay 
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wainst 58 metric tons (127,867 Tb.) for 
the Il-18, and a pavload of 13 metric 
tons (28,652 Ib.) against 14 metric tons 
30.856 lb for the Moskva.’ 

Seating from $4 to 126 passengers, 
the “Ukraina” cruises at 373-404 mph 
Like the Moskva, the Ukraina is de 
signed to operate into Aecroflot’s exist 
ing airfields and can operate from dirt 
Or grass runwavs 

Other new Acroflot transports under 
going flight tests are the four-jet Tu-110 
ind four-turboprop Tu-114 Rossiva 

The Tu-100 accommodates 100 pas- 
scngers, cruises at 497 mph., and has a 
maximum speed of 621 mph. Practical 
range with a 12 metric ton (26,455 Ib 
pavload is 1,925-2,050 miles 

Acroflot’s Scientific-Research — Insti 
tute believes that ton-mile costs for the 
P'u-110 will approach those of the new 
Sovict turboprop planes 

The double-decked Tu-114, said to 
have a top speed of 600 mph., will be 
emploved in three versions. The 120 
passenger “intercontinental” model re 
portedly will be able to flv nonstop from 
Moscow to New York in 10-12 hours 
or to Vladivostok, Peiping, Delhi, Tokyo 
or Rangoon. The shorter-range tourist 
version will carry 220 passengers, the 
standard version 170 

New Russian turbojets and turbo- 
props will also give a big boost to Acro 
flot’s freight business, which is slated 
to double under the Sixth Five-Year 
Plan. The Tu-l114 “Rossiva’” turbo 
prop, for example, can handle up to 16 
metric tons (over 35,000 Ib.) of cargo 
in its two lower deck holds. 

Even with a 100-passenger load, the 


AVIATION WEEK, March 3, 1958 


— 


meme SS on =" iPne 


TUPOLEV Tu-114 


a eed eh ea eee eee SLi? 188 


-—° 


(Sy gectreteritesaeee seas 


a CE 
MOSKVA I-18 


121 





@ AIR TRANSPORT 


four-jet Tu-110 can take on about 9,000 
lb. of cargo, mail and baggage. A special 
airfreighter version of the “Moskva” 
is to be built 

Ihe military implications of these 
figures are obvious. But the Soviet press 
never mentions the fact that Russia’s 
new commercial planes also have a tre 
mendous potential for carrying troops 
ind war materiel. 

\croflot admits that its 50-passenger 
l'u-10+4s are expensive to operate and 
that their monthly utilization has been 
low. But it points out that the planes 
been invaluable as trailblazers for 
the more efhcient turbojets and turbo- 
props that are to follow 

\ir Marshal Zhigarev claims that 
flight and ground crews are already so 
well trained that the punctuality of 
l'u-104 ome a by He says 
that “service personnel at the Prague in- 
ternational airport set their watches by 
lu-10+4s’ arrivals and departures.” 

Besides their scheduled operations, 
\croflot ‘Tu-104s taken over al- 
most exclusively the special task of 
flving distinguished foreign visitors to 
ind from Moscow. If a chief of state 
dignitarv arrives in the Rus 
lu-104, the type planc 
is im cited in Soviet 
reports. But if the guest 
\croflot plane, the 


is not mentioned 


have 


h s be word 


have 


or other 
m capital by 

iriably newspape1 

comes by 


craft 


piston 


Cngine 


Aeroflot officials emphasize that as 
more jets become available, they may 
be assigned to medium- as well as long 
haul routes. The Russians say that Tu 
104s, Tu-l04As and Tu-ll0s “can, 
from the standpoint of ton-mile costs, 
be employed successfully on stages 
ranging downward to 620 miles.” 

Nevertheless, Aeroflot’s piston-engine 
Il-12s and Il-l4s aren't to dis 
appear from Soviet airlanes overnight 
Ihe USSR’s Sixth Five-Year Plan pro 
vides for use of the 24-passenger Il-14s 
with their 200 mph. cruising speed as 
“the principal type of medium-capacity, 
twin-engine transport through 1960.” 

In contrast to the large turboprops 
and turbojets, Antonov has 
developed the Pchelka 
Little Bee) light transport for use on 
\eroflot’s network of local 
Boasting a top speed of around 


: g 
going 


designer 
seven-passenger 


growing 
routes 
125 mph., the Pchelka is said to be cap 
able of operating from “‘any small field, 
roadway or level spot 45 to 65 vards 
long.” 


New Routes 


\eroflot’s swift advance 
ternational “big time” 
during Now making 
scheduled flights to 16 
trices, the carrier has well-developed 
plans for extending its itions to 
such points as London, Paris, Delhi and 


into the in 
will continue 
regularh 


foreign 


1958 


coun 





“MONOBALL” 


Self-Aligning Bearings 
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ANALYSIS 


Stainless Steel 
Ball and Race 


Chrome Alloy 
Steel Ball and Race 


Bronze Race and 
Chrome Steel Ball 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 


aioe 


ExT 
‘ 
PATENTED U.S.A 
AP ie Bagh Renerned 


CHARACTERISTICS 


{ For types operating under high radial 
L ultimate loads (3000-893,000 Ibs.). 


{ For types operating under normal loads 
t with minimum friction requirements. 





Amsterdam. In all cases, it expects to 
provide faster service over the routes 
than any of its capitalist competitors. 
Domestically, Aeroflot is slated to 
begin regular ‘T'u-104 service from Mos 
cow to  Petropavlovsk, Kamchatka, 
“shortly.” The Soviet jets are to cover 
this 5,590-mile air route (Russia’s long- 
est) in 10 hours 36 minutes fiving-time. 
Other new Aeroflot jet routes in 1958 
will include Leningrad-Vladivostok, 
Moscow-Magadan (in the Far East) and 
Moscow-Norilsk (in far-northern § Si 
beria). 
Frequency of existing Tu-104 
ices will be stepped up shortly. 
Plans also call for inauguration of 
scheduled passenger helicopter service in 
the Crimea and other areas 
Meanwhile, Aeroflot’s airport and 
terminal improvement program, which 


SCT\ 


results last vear 
increase in funds 


began to show solid 
will be allotted a 50% 
during 1958. 

One of the 
flot’s new policies is its professed inten 
lowering its sky-high 


most significant of Aero 


tion to continuc 
Chis traffic-generating 
read on many Russian routes, is 
in line with the USSR State Planning 
Committee’s decision that Aeroflot’s 
fares, even on 
new jet and turboprop aircraft, to a level 


fares move, al 


mad 


goal must be to reduce 


no higher than hard-seat railroad coach 
tariffs.” 
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Compression & Tension Type 


Aircraft cable is strung with spherical steel 


shells in a rigid or flexible housing sealed 


with “O” 


rings 


3” standard bend radius. 


%” minimum bend radius. 


RECOMMENDED USE 


{ For types operating under high temper- 
1 ature (800-1200 degrees F.). 


have been used to meet specific needs. Write for revised Engi- 


neering Manual describing complete line. Address Dept. AwW-58. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 
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Three Types: 


1. Light Duty 
Ibs.; Ult. tension 960 Ibs. 


2. Heavy Duty—Compression Ult. Load 1650 
Ibs.; Ult. tension 960 Ibs. 


3. Extra Heavy Duty— Compression Ult. Load 
3050 Ibs.; Ult. tension 3900 Ibs. 


Positive remote controls for actuating mechanical, hydraulic 
or other devices. Eliminate bell cranks, pulleys and dual 
cables. Patented U. S. A. All world rights reserved. Send 
for ENGINEERING MANUAL giving detailed prints and 
complete specifications covering materials, finishes, capa- 


cities. Please address Dept. AW-58. 


Compression Ult. Load 1250 
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Competition Stimulates World Traffic 


Airline traffic continued its growth in 
most areas of the world during 1957 
ind carriers of various nations stepped 
up their competitive pace in battling for 
the business 
Route expansions took place 
most major airline networks and the car 
riers added new, modern piston planes 
to their fleets and went ahead with 
orders and plans for the jet age. 

Increased tempo of competition 
added sharpness to the continuing dis- 
putes over trafhie rights, particularly in 
the United States. Bilateral negotia- 
tions over rights were a prominent fea- 
ture of the vear’s activity among the 
world’s airlines. 


OVCI 


Argentina 


l'avorable effects of the reshuffle of 
\rgentine aviation in 1956 after the 
fall of the Peron government continued 
to be felt last year. Two new airlines 
were added to the four which previously 
had resulted from the abolition of a 
commercial aviation monopoly by the 
state. 

Ihe new, privately-owned carriers 
are Austral Cia Argentina de ‘Trasportes 
\ereos, which has just begun internal 
service with C-46 equipment; and 
\erolineas INI Cia S.A., which plans 
to operate DC-4s or DC-6s between 
Buenos Aires and Miami and Buenos 
\ires and Caracas. 


rranscontinental §. A. progressed 


furthest during 1957 of the four lines 
established in 1956. ‘The carrier plans 
to begin international service in April, 
serving New York with Lockheed 1049 
11 Constellations via Sao Paulo, Rio de 
Janciro and Caracas. 
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Later in 1958, Transcontinental ex- 
pects to operate to ‘Tokyo via Sao Paulo, 
Lima, Mexico and San Irancisco. The 
airline has ordered four Convair 850 
jets for 1961 delivery 

State-owned Aerolineas Argentinas 
carried 461,245 passengers last vear and 
flew 289,451,051 passenger-miles. Fi 
nancial results for 1957 have not been 
revealed, but the Argentine national 
budget provides $13.5 million to cover 
the carrier's 1957 operating deficit 


Australia 


Important changes in main Australian 
air services took place in 1957 and the 
carriers extended their routes and or 
dered new cquipment 

A major development was the ac 
quisition of Australian National Airways 
bv Ansett Airways. 

The new airline, called Ansett-ANA, 
has already embarked on a re-equipment 
program. Orders have been placed for 
four Lockheed Electras with the first 
two to be delivered at the end of 1958 
and the final two in mid-1959. Four 
Vickers Viscounts 800 Series also have 


been ordered with delivery scheduled 
between October 1958 and January 
1959. 


Ansett-ANA has a majority sharehold 
ing in Butler Air Transport and is cur 
rently seeking to obtain control of But- 
ler. If successful, it will transfer two of 
Butler’s 700 Series Viscounts to Ansett- 
ANA and its Convair 440 Metropolitans 
will progressively replace DC-3s, DC-4s, 
DC-6s and DC-6Bs which will be sold 
to foreign buyers. 

Trans-Australia Airlines plans to mod- 
crnize its Viscounts to the 800 Scries 








tandard. It has placed orders for Fok 
ke Friendships ind is considering th 
purchase of either Caravelles or Electr 
for its trans-Australia route At th 
same time TAA has started looking fo 
1 likely replacement for its Viscount 
something that could prove to b 
cess in the carly 1960s 

Oantas last 


Ca 


+ 4] 
vCal cyan round-th< 


world service, calling at New York and 


San Francisco in the U. S. It has Bo 
ing 707s on order and will be the first 
non-American carrier to obtain th 
new plane. Additional planes will 
needed and Qantas’ decision should b 


announced in the first part of 1958 
One factor likely to affect it is th 
ingness of a supplier to assist in dispos 
ing of Qantas’ fleet of Super Constella 
attractive prices 

Early 1958 also should see a decision 
on aircraft replacement by TEAL, now 
flying some of the first DC-6s ever pr 
duced. Vanguard and Electra are both 
in running and possibly other aircraft 
If no other foreign airline is allowed to 
operate between New Zealand and 
Australia, it is possible that TEAL will 


tions at 


settle on Super Constellations to b 
purchased from Qantas 
Belgium 

Addition of new aircraft to its fleet 


and expansion of its routes helped Sa 
bena Belgian World Airlines to increase 
its passenger trafhe 30% last vear to the 
700,000 mark 

New equipment included 12 Convair 
#40 Metropolitans, which went into the 
carrier's European services. Eight new 
Sikorsky S-58 helicopters were delivered 
and made possible the opening in 


123 
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March of a rotorcraft service between 
Brussels and Paris. Douglas DC-7Cs 
took over many of Sabena’s long-haul 
runs to New York and to South Africa 


Brazil 


Best airline vear in this country’s 
history was experienced in 1957, accord 
ing to estimates based on results of the 
first three quarters. Net operating pro- 
fits for the industry from $1.5 
million to $2.6 million, overall pas 
enger load factor went up from 51.4‘ 


to 53.6 


rose 


, hew equipment was received 
ind ordered, and plans were made fot 
new route 
Ihe profit figures, however, do not 
subsidy, which in 1957 totaled 
million for Brazil’s local air 
lines and are expected to reach the $11 
million mark this year 

Lhe thre« airlines 
particularly good results for 1957, 
two of them—Cruzeiro do Sul and 
Via \erea 
ifter a money-losing 1956. The 
Loide Acreo 
vears, increased its profit in 1957 

Latin America’s biggest airline, Real 
\erovias Nacional fleet more 
than 200 planes—is expected to operat 
this vear link 

Sao Paulo and 
l'okvo Stops ire 
Mexico City, I 
Wake Island 


Cxpansions 


include 


ibout $5 


domestic showed 


with 


sizable profits 
third, 


was in the black bo 


recording 


+] 
Hl 


present 
in important route 
ing Rio de Janeiro, 
Aires with 
planned it Bogota, 
Angel Honolulu and 
fueling only 

I'he Los Angeles rights have not ve 
been formally granted, but Brazilian 
officials expect no difficult, 

Real will receive four Super H Con 
ind plans to put 
lokvo run and 
possibly in service to Chicago and 
\liami now flown by DC-4s. The air 
line has ordered three Convair SSOs for 
1959-60 delivery. Real's operating re\ 
cnues in 1957 totaled $28.6 million, up 
from $20 million in 1956 

Varig, one of Brazil’s big three over 
eas Carriers, received two Super G Con 
tellations last vear and expected a third 
carly this vear, bringing its total of these 
uircraft to five. The airline may step up 
its New York-Brazil service from three 
to five weekly flights with the Super Gs 
Varig’s operating revenues for 1957 
totaled $18.6 million, up from $14.3 
million 

Varig has ordered two Caravelles for 
1958 or early 1959, 
first in South America 
Che airline 
707s for 


new 


Buenos 


+ 


tellations this veat 


these planes on the 


delivery in late 
thereby may be 
with turbojet equipment 
ilso has ordered three Boeing 
1960 delivery. 

Panair do Brazil, 49% owned by Pan 
American, added four DC-7Cs last vear 


Canada 


that government-owned 
Air Lines may lose its 
transcontinental 


Chances 
I'rans-Canada 
monopoly in routes 
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brightened considerably early this vear 
when Canadian ‘Transport Minister 
George Hees said that competition wili 
be introduced on domestic routes where 
economic conditions warrant 

Canadian Pacific Airlines late last 
year applied for routes linking cities 
between Vancouver and Montreal to 
provide a new mainline route pattern 
of a competitive nature. No action has 
been taken on the application and Hees’ 
statement was the first enunciation of 
government policy 

Previous policy has been under re 
view by the Ministry 

Ihe Conservative government which 
came into power last June has been ex 
pected to favor competition. However, 
an election has been scheduled March 
31 and spccific action may not develop 
that date 
meantime, ¢ 
inaugurated a new 
former Liberal 
ment, to Lisbon from ‘Toronto via 
Montreal. In September CPA extended 
this route to Madrid. The airline 
DC-6Bs on its international route 
connects at Mexico Citi 
Nlexico and 


until after 
In the 
last May 


granted by the 


Pacific 
route, 


U \ 
govern 


inadian 


uses 


Lhe SCTVICC 
with th« 
South America 

Service to Santiago, Chile, was added 
vear to the South American 
run, which also serves Lima, Peru and 
Buenos Aires 

Another Canadian airline, Pacific 
Western, also has asked fo route be 
Vancouver and Windsor. ‘The 
carrier would like to fly on to the 
Caribbean from Windsor 

l'rans-Canada Air Lines 


75.000 


iirline’s route to 


during the 


tween 


last vear 
from 


passengel! 


Sy 
carried 2,3 


2,100,000 in 


passengers, up 
Revenuc 
miles flown increased 16% to | 
lion, freight ton-miles were up 10% t 
13,160,000, express and mail ton-mile 
totaled 2,610,000 100,000 re 


spectiveh 


1956 


38 bil 
and 10 


France 


As 1957 ended a fair 
air carriers, main topic in the 
was not so much traffic as the expected 
cenunciation by France of its 1946 bi 
lateral agreement with the U.S 

Officials of state-owned Ai 
as well as those of the two main privat 

I'ransports <Aeriens  Intercon 

PAI) and Union Aeromari 
Transport (UAT), all predict 
their government will scrap the bilat 
eral unless the U.S. accepts the prin 
ciple that the French should have th 
right to flv to every U.S. citv, or at 
least “getawav,”” from which U.S. flag 
carriers fly to France 

An important step in Air France's ex 
pansion program will take place April 1 
with the inauguration of a Paris-Tokvo 
Polar route. Using newlvy-delivered 
Lockheed 1649A “Super Starliners,”” the 
carrier plans to link Paris with Tokyo in 


vear for French 
industri 


I rance, 


lines, 
tinentaux 
time de 


30 hours with a fueling stop at An 
chorage. Air France presently 
l'okvo via Middle East and southern 
\sia points. The Polar route will mean 
a time lirst 
Air France proving flight over the Polar 
route was made late in January. The An 
chorage fueling stop requires no negoti 
ation between the U.S. and France 

Another expansion of the Air Franc« 
network, scheduled for March 15, will 
be a weekly Paris-Lima flight. At pres 
ent the route terminates at Bogota. It 
will be extended to Quito, Equador 
and terminate at Lima. The French 
carrier also expects to step up during 
1958 its current service to Brazil and 
Venezuela. On its South American 
routes, Air France is working closely 
with the German line, Lufthansa 

Air France talks Acroflot 
the Soviet government over direct Paris 
Moscow operating rights were on an 
on-again-off-again basis throughout most 
of 1957. The Russians did permit the 
I'rench line to set up a permanent Mos 
representative. Air France woul 
.S. flag carriers into Mos 
inxious to start th« 
future. At present 
222 points in 7 


serves 


saving of some 35 


with and 


COW 
like to beat [ 
cow, but it isn’t 
ervice in the neat 
Air France is serving 
countnes 

During 1957 
show Air France hauled 75,000 pas 
sengers across the North Atlantic as 
compared with 58,000 in 1956. North 
Atlantic load factor 
pared with a system-wide load factor of 
f 


preliminary — figure 


Was 71 com 


lon-miles during 1957 were up 8‘ 
lreight ton 


while 


passenger-miles 1] 
showed an increase of 6% 
mail ton-miles increased § 

At the end of 1957, Air France 
fleet consisted of 131 aircraft including 
eight 1649 Constellations, 22 1049 
Constellations, 16 749 Constellations, 
1] Viscounts, 12 Breguet P 
23 DC-4s and 39 DC-3s 

During 1958 Air France will take 
deliverv of 1649A Constellations, 
the last of its piston aircraft on order 
loward the end of '58, the line expects 
to take deliverv of the first two of its 
12 Caravelle jetliners on order Al 
I'rance officials haven’t as yet decided 

Caravelle will first go into 
I'wo routes likely for 
Paris-Istanbul or Paris- 


miles 


rovences 


two 


where the 
SCTVICE most 
carly 1959 are 
Stockholm 

\ir France expects initial deliveries 
of its 17 Boeing 707 jetliners in Sep 
tember, 1959. Carrier ordered 10 of 
the Boeings in 1956 and seven more last 
March. Last fall, faced with a financ 
ing problem, Air France borrowed $46 
million from the Export-Import Bank 
and $15 million from private U.S 
banks. Boeing and United Aircraft, th« 
engine builder, also agreed to some 
$17.5 million of postponed payments 

lhe airline is expected shortly to pick 
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up its option on 12 additional Cara- 
velles. The dollar position of the French 
government probably excludes any fur- 
ther equipment purchases in the U.S. 
in the near future. 

l’rance’s other air carriers, TAI, UAT 
ind Air Algeria all describe 1957 as a 
good year. Under a five-vear agreement 
with Air France, which runs out in 
1960, these private carriers have divided 
up operating rights within the French 
Union 

Repeated attempts to launch a do- 
mestic air service within France, which 
would be jointly owned by Air France, 
the state-owned railways, private air- 
and banks and insurance com- 
panies, made little headway during 
1957. 

Al, which has exclusive rights 
among French carriers to routes beyond 
Saigon to Australasia, will shortly begin 
using its three DC-7s on the long-range 
route. TAI’s ton-kilometers in 1957 rose 
to over 38 million from 36 million in 
1956. The line carried 62,751 pas- 
sengers compared with some 53,000 the 
previous year. TAI already has or- 
dered two Douglas DC-8 jetliners for 
delivery in May-June 1960. The gov- 
ernment willing, TAI probably will 
order a third DC-8. 

TAI is also involved in the current 
U.S.-French bilateral talks. It hopes. to 
get U.S. approval of a Tahiti-Honolulu- 
West Coast route. TAI would thus be 
able to carry traffic from its Australian 
and New Zealand points up to the U.S. 
West Coast. 

TAI last September began weekly 
service between Saigon and Djakarta, 
Indonesia. Line hopes to extend this 
service eastward toward Australia and 
New Zealand. At present these two 
countries are served direct from Saigon. 

UAT, with routes from France to 
\frican points, is not satisfied with the 
1955 air agreement among French car- 
riers. It would like, among other proj- 
ects, to serve certain French cities which 
up to now have no air links with Paris. 
It would also like to get government 
permission to order more Douglas 
DC-8s. UAT ordered three additional 
Nord 2502 Noratlas transports for its 
African routes, bringing its Noratlas 
fleet to seven. 

Air Algeria’s trafic during 1957 was 
increased, as it has been for some years, 
by the continued war in Algeria. The 
company is expected to announce early 
this year an order for three Caravelles. 


lines 


Germany 


Lufthansa German Airlines flew 536,- 
395,000 revenue passenger miles in 
1957, an increase of 57% over the pre- 
vious year. Passengers carried rose 68% 
to 386,000, cargo was up 63% and mail 
increased Last year was Luft- 
hansa’s third year of operation since 
its post-war rebirth. 


cx, or 
9370. 


The German airline carried 37,410 
transatlantic passengers during 1957. 
New Lockheed 1649 Super Star Con 
stellations were put on this run in Feb 
ruary. Fleet includes four of these air- 
craft, eight Super G Constellations, 
nine Convair 440s, three DC-3s, eight 
Chipmunks and two SAAB Safirs. Lat 
ter two types are used for traiming 

While figures are not vet available 
the airline lost money last vear, as it 
has each vear Lufthansa does 
not expect to show a profit until 1960. 


so far 


Great Britain 


British European Airways last year 
was in the middle of still unset 
tled controversy between the govern- 
ment and aircraft manufacturers over a 
new jetliner for the airline’s short to 
medium stage lengths. 

Government efforts to force amalga- 
mation in the aircraft industry resulted 
early this year in a joint proposal by 
Bristol Aeroplane Co. and the Hawker 
Siddeley group to build a three-engined, 
99-passenger jet designated the Bristol 
200. BEA, however, favors another pro- 
posal, the de Havilland 121. The gov- 
ernment now has authorized BEA to 
negotiate for 24 of the de Havilland 
planes although formal announcement 
has not been made. The de Havilland 
group which will build the plane in- 
cludes Hunting and Fairey. 

One of them, Vickers, dropped out 
after getting a contract from British 
Overseas Airways Corp. for 35 VC-10 
jet airliners. 

BOAC’s intention to order the four- 
engined jets was announced early last 
year, the order officially placed in Janu- 
ary, 1958. The record $168 millfon 
contract calls for delivery of the aircraft, 
which will gross 299,000 Ib., beginning 
in 1963. BOAC expects to be able to 
operate the VC-10 on all its routes in 
both hemispheres, and has optioned an 
additional 20 of the planes. It is now 
believed possible that the airline may 
sell its Comet, Britannia and Boeing 
aircraft and operate an all-VC-10 fleet 
after 1965. 

The VC-10, Bristol 200 and de Havil- 
land 121 design feature aft-mounted 
engines. 

BOAC’s overall load factor for 1957 
was 62.2%, off slightly from 63.3% 
in 1956. Total passenger-miles flown 
last year were 1,318,887,000, up from 
1,165,610,000. 

‘he company’s 1957 operating 
revenue totaled $141.5 million, up 
from $124 million in 1956. 

The airline’s Britannia 102s went 
into service last February, and in De- 
cember the first Britannia 312s were 
put into transatlantic operation. They 
were the first turbine aircraft on this 
tun. The 102s carried 77,500 pas- 
sengers during the first year of their 
operation, flying 8 million miles and 
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Despite early 
flameout troubles with their Proteus 
engines, BOAC reports achieving a 
72% load factor with the 102s and a 
1,050-hr between overhaul for 
the engines 

he airline received Douglas DC-7¢ 
them into tran 
DC-7Cs also be 


last vear and 


28,000 revenue hours 


time 


last vear and put 
tlantic 
gan serving San Francisco 
ice there with Qanta: 


service. The 


1 connecting scr 
Empire Airways was inaugurated 
tannia 312s will serve San Francisco 
summer as well as other U.S. points 
BOAC’s Comet 


1959 


Initial deliveries of 
IV equipment are scheduled for 
and Boeing 707s will begin arriving in 
1960. ; 

BEA experienced its best year to date 
in 1957, earning a net profit of $3.3 
million, up 20% from the year before 
Passenger traffic was up 13% for a total 
of 2.75 million for the period. 

BEA flew 926,010,000 passenger 
miles in 1957, an increase of 16.5% 
Passenger load factor was 70.3%, up 
from 69.3%. Freight ton miles in- 
creased 10.3% to a total of 9,747,000. 

he airline attributes its good 1957 
financial results to all-around savings in 
expenditure. Staff productivity rose 
8.3% to 14,000 capacity ton miles a 
year per employe. 

BEA took delivery of its first Vis- 
count 806s last December and expects 
to have 12 in operation by this summer, 
with the total order of 18 delivered by 
August. Its Viscount 802s were put 
into operation last year. Delivery of 
Vickers Vanguard long-range turbo- 
props is scheduled to begin in 1960 

By June, the airline expects to be us- 
ing the new Gatwick Airport for most 
of its London-Channel Island services. 


Holland 
KLM Royal Dutch Airlines took 


major steps during 1957 in expanding 
its fleet and adapting it for the turbinc 
age. The carrier also added important 
cities to its route pattern and was in 
volved in a U. S.-Dutch dispute over 
landing rights in this country. 

Nine Viscount 800s went into KLM 
service last year and orders were placed 
for eight Douglas DC-8s, 12 Lockheed 
Electras and two Fokker F-27 turbo- 
props. KLM was the first European 
carrier to order the DC-8. Ten piston 
DC-7Cs were added to the fleet during 
1957, another DC-7C and a 1049 H 
Constellation were ordered, and four 
more DC-7Cs and one _ additional 
1049 H were optioned. 

The Dutch airline carried 920,000 
passengers last year, up from 820,000 
in 1956. Two million passengers will be 
carried by KLM in 1960, according to 
the carrier’s prediction. 

Bilateral talks between the U. S. and 
the Netherlands stalled and were re- 
sumed during the year and resulted in 
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granting of two of three KLM requests 
—Amsterdam-Montreal-Houston-Mexico 
City and Amsterdam-New York-Cu- 
racao. But the Dutch still want author 
itv to serve Los Angeles from New York 
KLM opened the Houston and Curacao 
services during the veat 

Ihe aurline ordered flight simulators 
last spring for its DC-8s and Electras, 
and put into operation simulators for 
the DC-7C and Viscount. A new en 
gine W shop is under construction at 
Amsterd for overhaul of DC-S en 
gincs 

In Nilay, 1957, common shares of 
KLNI w officially listed on the Am 
sterdam and New York stock exchanges. 
\t the same time $7.5 million in new 
shares issued in the U.S. 


India 

\irlines Corp. expects to carry 
more than 600.000 passengers 1n 1958, 
compared with 571,106 in 1957 and 
500,363 in 1956. Last vear LAC added 
five Viscounts to its fleet of Dakotas, 
Vikings, DC-4s and Herons, and plans 
to add five more this vear. IAC carried 
5,221 tons of mail and 50,194 tons of 
cargo in 1957, but continued to run at 
a net loss amounting to $2,284,590 

Air-India International added to its 
1049 Constellation and Super G equip 
ment, will receive more Super Gs this 
vear. Three Bocing 707s 
ordered for 1959 delivery 

During the first nine months of last 
vear, AIl operated seven flights a week 
to London, two to ‘Tokvo, two to Nai 
robi and one to Sydney adding 
Djakarta as a port of call to the route 
which goes from Bombay via Madras, 
Singapore and Darwin. During this 
period, it carried 79,825 passengers, 
56,000 Ib. of general cargo and 
3,000 Ib. of mail. 

Total revenue during the period was 
$17,570,000, with expenses running 
nearly as high to yield a net profit of 
$1,512,000. 

All is still trying to extend its routes 
to Peking and Moscow. The Russians, 
already operating a Moscow-Delhi flight 
via Kabul, Afghanistan, are said to be 
willing to cooperate. But since All is 
a member of International Air Trans- 
port Association and the Russians are 
not, the question of air fares continues 
as a major hitch. New Delhi now is sug- 
gesting a pool of earnings shared in a 
fixed ratio. So far Moscow has declined 
to consider this compromise. 


India 


have been 


a) 
3,29 
1,35 


Israel 

FE] Al Israel Airlines’ big event of 
1957 was inauguration of transatlantic 
service with the long-range Bristol 
Britannia. E] Al has received three of 
the turboprop transports, expects its 
fourth in August. 

The Israeli carrier began Britannia 
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service last December, replacing its 049 
Constellation schedules. Peak sched 
ules this summer will be five weekly. 

Che Constellations were put into E! 
Al’s European services and five C-46s 
which formerly had handled part of 
this sold First regular 
scheduled services to several | uropean 
points were inaugurated in 1957 

Arkia Inland Airlines, FE] Al’s domes 
tic subsidiary, got three DC-3s in the 
C-46 trading for its internal routes 
Arkia’s fleet includes two 
craft 

1 Al’s entire fleet 
the Britannias and fou 


service Were 


Iwin Beech 


now consists of 


049s 


Italy 


Italv’s two leading airlines, Linec 
\eree Italiane and Alitalia, became one 
last vear as the result of a 
lowing a three-month study by a gov 
ernmental commission, Alitalia on Nov. 
| began flying all routes formerly oper- 
ated by the two carriers 

[he move was designed to improve 
Italy's commercial aviation competitive 
position and to end certain unsatisfac 
tory conditions within LAI. These were 
said to include operational and admin 
istrative inefficiencies attributed chiefly 
to an involved financial structure and 
military rather than civilian supervision 

While LAI’s record included a series 
of fatal crashes, Alitalia’s safety 
with American planes was perfect. Its 
only accident had involved a wartime 
wooden plane and sabotage was sus- 
pected in that incident 

Alitalia is flving the combined routes, 
which include domestic and interna 
tional services, with DC-7C, DC-6B 
Viscount, Convair 340 and 440 and 
DC-3 equipment. It received its first 
7C deliveries last vear, plans seven 
weekly flights from New York by 
April 1. 

LAI had ordered four Lockheed 
1649A Constellations for 1957 delivery 
Alitalia, however, sold the aircraft to 
Trans World Airlines last December, 
just before their scheduled delivery to 
the Italian line. 

Alitalia has placed no turbojet or- 
ders yet, but a company team has been 
studying the Boeing, Convair and 
Douglas jets, as well as the Caravelle 
and the Vanguard turboprop. The air- 
line’s management has previously ex- 
pressed a belief in homogeneity of 
equipment where possible. 

The airline’s capital is expected to 
be at least doubled by this spring, 
through government subsidy and-or pri- 
vate investment. 


merger fol 


record 


Japan 
Japan Air Lines went ahead last year 
with its 10-year plan to become a major 
international carrier with a world-wide 
route pattern. Schedule called for no 


route expansion during 1957, but the 
first JAL DC-7C was delivered, three 
more are expected by May, 1958, and 
important 
planned this year 

Operating revenues of JAL for the 
period from October, 1956, through 
September, 1957, totaled $24,374,550, 
with a profit of $3,122,750. The ait 
line carried 45,527 international and 
377,030 domestic passengers in 1957, 
flew a total of 312.5 million passenger 
miles with a domestic load 
factor of 75.7% and an overseas passen- 
ger load factor of 71.5 

New services scheduled for 
clude thrice-weekly Bangkok-Singapore 
flights; monthly service bevond San 
I'rancisco to Mexico City, Caracas, 
Belem, Rio de Janeiro and Sao Paulo; 
mn increase from five to seven weekl 
lokyo-Honolulu-San Francisco flights. 
and service to Los Angeles on three of 
the trans-Pacific flights if the U. S 
approves. 

Japan Air Lines increased its capital 
ization last vear from $15.9 million to 
$19.9 million 

(he carrier predicts a 1958 increase 
to 66,012 overseas and 446,650 domes 
tic passengers, with respective passenger 
load factors of 73.8% and 77%. 

\ new Japanese domestic airline, All 
Nippon Airways, was created _ last 
December with the merger of Far East 
Airlines and Japan Helicopter and Air 
plane Transport Co. Capitalization of 
the new carrier is $1.7 million and its 
fleet includes DC-3s, de Havilland 
Doves and Herons, Bell 47 helicopters, 
Piper T'ri-Pacer and Auster Autocar 


route developments are 


passengel 


1958 in 


Mexico 


Provisional bilateral agreement signed 
last March between the United States 
and Mexico resulted in the biggest 
vear in Mexico’s 33-year history of 
commercial aviation, and 1958 promises 
to be even bigger. 

The past few months have brought 
new nonstop flights from Mexico City 
by Eastern Airlines to New York and 
New Orleans; by Aeronaves de Mexico 
to New York; by Western Air Lines to 
Los Angeles, and by both Compajia 
Mexicana de Aviacion and American 
Airlines to Chicago. Only route yet to 
be inaugurated is that by Aeronaves to 
New Orleans. 

The provisional air agreement ex- 
tends until June, 1959. After seeking 
the agreement for 11 years, several air 
lines have found after a few months 
of operation that the routes are not 
automatic money-makers. 

Aeronaves in 1957 became the first 
airline in the Western Hemisphere to 
offer Britannia service. The airline had 
hoped to inaugurate its New York route 
in October, but delivery delays post- 
poned inauguration until December. 
When Aeronaves started operating the 
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mechanical troubles 
two Britannias 


route on Dec 
denied full use of its 
until late December. 

Thus far, on the New York 
been operating with 

load factor. If, as 
t, Air France 1s 
future to booking 
Acro 


only 


run, 
\cronaves has 
only a 25%-35 
some reports sugges 
limited in the neat 
only through trafic to Europe, 
naves for a while would be the 
carrier offering tourist class service to 
New York. However, Eastern is not 
overlooking the possibility of beginning 
tourist service as soon as traffic warrants 

Although the New York run was the 
most highly publicized route resulting 
from the bilateral, the fiercest competi- 
tive fight is developing over the Chi- 
cago nonstop, shared by American Ai 
lines and Cia. Mexicana de Aviacion 

Mexicana initiated Chicago service 
Oct. 15 and reports that it lost $8,000 
daily for the first two months until 
Christmas business and Mexico’s peak 
tourist season arrived. Now, Mexicana 
says, it is doing well but is worried 
about what will happen when tourism 
slacks off, usually in March. Both Pan 
American World Airways, which owns 
nearly 42% of Mexicana, and United 
\ir Lines are feeding Mexicana in 
Chicago and in Los Angeles 

American Airlines was delaved by in 
terpretations of the bilateral and did 
not begin its nonstop Chicago service 
until Jan. 5th 

American has begun to dig in for 
a fight with Mexicana for what it terms 

unfair” airline practices on Mexicana’s 
part. Mexicana on its DC-7Cs 
the same two-and-two configuration fot 
tourist-class as it does for its first-class 
passengers on the same plane, serves 
free meals to its tourist-class passengers 
and will sell them drinks at low prices. 
\merican on its DC-7s seats its tourist- 
class passengers in a three-and-two con- 
figuration, sells them meals but doesn't 
sell them drinks. Mexicana that 
it does not intend to discontinue these 
practices until the Chicago route is well 
built up. 

Western operates only a first-class 
service to Los Angeles on a one-flight-a- 
day basis. Despite an average load fac- 
tor of 55%-65% since it began service 
July 15th, Western, with its DC-6Bs, 
has not done too well in competition 
with Mexicana, which uses DC-7Cs and 
has several other flights into Los An- 
geles daily, although only one nonstop. 

Guest Aerovias Mexico in 1957 suf- 
fered a difficult year. The airline had 
hoped to get the Chicago run but lost 
out to Mexicana. Guest claimed Chi- 
cago had been granted as a co-terminus 
with Windsor, Ontario, to which point 
Guest had been operating since Feb- 
ruary, 1956. After Mexicana started 
operating the Chicago nonstop, Guest 
discontinued its Windsor flight. 


uses 


Savs 
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Mexican Cal 
Ss capital 
[his year promises to be a better onc 
for Guest. ‘The inaugurate 
Panama to Caraca 
has Mexican government 


Guest, while legally a 
rier, is owned largely by | 


Carricr Mla 
one stop SCTVICE 
(,uest says it 
permission and is awaiting clearance 
from the Venezuelan government. ‘The 
political situation in Venezuela, how 
ever, ma\ Guest's 

In the newly-developed competition 
between U.S. and Mexican carriers, the 
American lines generally are not 
all out to take all the business they can 
As long as the bilateral 
provisional, the U. S$ 
parently do not want to endanger that 
agreement or to have to defend them 
sclves against “Colossus of the North” 
charges at time of renegotiation 

Ihe one exception is American's 
competition with Mexicana over Chi 
cago trafic. The Mexican government 
knows that Mexicana is not only 
Mexico’s oldest and largest airline but 
that it is a strong, money-making busi 
American cannot 
“picking on a small Mexican company” 
as, for example, Eastern could if it per 
mitted itself to engage in a bare-knuckle 
fight with Aeronaves, making its first 
international venture into New York 
American won't have to hesitate about 
slugging it out with Mexicana 


delay clearance 


going 


agreemen 1S 
COM palic S ap 


t 


ness be accused ( 


Scandinavia 


Scandinavian Airlines System earned 
$2 million in net profit last vear, about 
the same result as in 1956. Figures ap 
ply to the fiscal year ending Sept. 30 

Total traffic revenue for SAS during 
the 1957 vear was $88.9 million, up 
from $71.6 in 1956. Other 
brought the total gross to $96.1 million, 
compared to $74.5 million in 1956 
Costs, including depreciation, were up 
from $72.5 million to $94.1 million, re 
sulting in a similar net balance for each 
of the two periods. 

SAS carried 1.4 million passengers on 
its system last year, up from 1.2 million. 
Freight totaled 25 million Ib., off from 
million in 1956 Mail was up 
trom 10.8 million Ib. to 11.4 million Ib. 
Passenger miles flown totaled 990 mil- 
lion, up from 780 million 

Total ton miles sold by SAS last 
year were 111.8 million, up from 89.4 
million. 

SAS last year placed an order for six 
Sud Aviation twin-jet Caravelle trans 
ports, and holds an option for 19 more 
of the planes. First delivery is sched- 
uled for 1959. The jets will comple- 
ment seven DC-8s the airline expects 
to receive beginning in 1960. 

Last February the Scandinavian car 
rier opened a second polar route, fiving 
from Copenhagen to Tokyo via An- 
chorage, Alaska. This route was con 
nected on Jan. 20, 1958, with new 


revenuc 


[5° 
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DC-7C service outhern route 
from Europe t ia India 
SAS ust tl 
polar rout Dur 
Angeles-C 


( tiftive 
Tipe ITI\¢ 


American 


CCh dd San 
isco to 1fts Lo Ange i¢ ( 
The Scandinavian carrier during | 


deliveries on 1 


rminal 
received the balan f t 
DC-7¢ ind Convair 44 
these planes now totaling 14 and 
respectively in SAS 


juipment 
] 


fleet 


Spain 


Iberia Air Lines of Spain expects final 


figures to show a 1957 total of pas 


exceeding the million 
total Wa 673 


3 343 
and South Atlantic 


sengers carried 
mark Che 195¢ 

On its North 
routes, Iberia carried 
last vear 

Ihe state-owned airline bought two 
1049G Constellations last vear, 
ing the total of these aircraft in its fleet 
to five. Other equipment includes Con 
vair 440s, DC-4s, DC-3 ind Bristol 
\170s. Iberia flies a total of 41,000 
miles of route l oncentrating it 
greatest trafhc development drive on thi 


\Madrid-New York market ind ha 


loubled this servic 


bring 


in the past 


Switzerland 


enuecs Were YT 


Swissairs 195 re 


million, up from $35.6 million in 195 


howed a net proh 


; 


and the compan 
of $470.000 
New 


available ton/km. by 


iscd SWISSall 


raising th 


aircraft Inc! 


4 
> 


European services total 5,090, th 
Middle Eastern 20 North Atlantic 
30%, and South American by 100 
Iwo Douglas DC-7Cs and four Convait 
440s were added to the airline's ficet for 
1 total of four 7Cs and 11 Convair 440s 
Swissair also operates six DC-6Bs, thre« 
DC-4s and eight DC-3s 

The airline carried 992,911 passen 
gers last year, an increase of 25 

Route expansion included service to 
lokvo, extension from Beirut to Bagh- 
dad and Dharan and new connections 
in Europe. South American and North 
Atlantic schedules were 

With the capacity, load 
factor declined from 66.5 to 61.6 

Swissair’s plans for nonstop trans 
atlantic service with the DC-Ss it ex 
pects in 1960 are threatened by a prob 
lem at Kloten Airport at Zurich 
Present space is inadequate for jet 
maintenance, and a public referendum 
June on a proposal to 
facilities at a cost of 
$11.6 million. ‘The proposal was voted 
down by and 
means still is being sought of providing 
the facilities in time for DC-8 service 


increased 


increased 


was held last 
double existing 


a large majority, some 
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Restrictions Dampen Local Outlook 


By Ford Eastman 


W ashington—L ittk 
financial standing of local service 


improvement im 
the 
lirlines is predicted this year despite 
gains in trathc, operating 
revenue expansion. 

\lthough developments over the past 
few months have raised local carriers’ 
hopes for a brighter outlook in the fu 
ture, they claim they are still plagued 
with problems that must be 
solved before the industry can attain 
sclf-sufhiciency. How quickly this is ac 
complished depends upon the speed 
with which the Civil Aeronautics Board 
tekes action to remove restrictions that 
hold back the industry from making 
sound financial progress, an industry 
spokesman said 


expected 


ind route 


many 


Operations Losses 


During the last year local airlines reg 
istered substantial increases in every 
category except the net operating in 
come column. ‘The industry 
sulting from operations were almost 
three times greater in 1957 than in 
1956. Here are the results as compared 
with the previous veat 
e Operating revenue jumped from 
$67,711,000 in 1956 to $80,512,000 in 
1957, an increase of 19.] 

e Operating expense increased 20.1%, 
hitting a high of $82,374,000 as com 
pared with $68,339,000 in 1956 


losse Ss re 


e Net operating income dropped from 
1 minus $628,000 in 1956 to a 
$1,862,000 last vear 

e U.S. mail service pay failed to keep 
pace with other trafhe growths and in 
7%, from $1,107,000 to 


MNnUS 


creased only § 
$1,203,000 
@ Federal subsidy jumped 20.5%, from 
23,211,000 in 1956 to $28,037,000 
last veat 
e Revenue plane miles went up from 
60.529.000 to 68.402.000. an 
of 13 
e Passenger load factor increased from 
#5.3 to 49.9, or a total of 1.6%, while 
the average passenger load went up only 
from 10.7 to 11.2 

Dissension over operating methods 
and basic policy last year broke up the 
Conference of Local Airlines, an organ 
ization which was largely instrumental 
in obtaining legislation that gave local 
airlines permanent status on their routes 
in 1955 


“i 


1Ccrease 


ec 
. ¢ 


Resignations 

Charging the Conference with “lack 
of aggressiveness” in attacking local air- 
line problems after permanent certifica- 
tion had been obtained, six western car- 
riers resigned, leaving the Conference 
with seven members. 
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Ihe six formed a new group known 
as the Association of Local and ‘Terr 
torial Airlines (ALTA) with Joseph P 
Adams, former member of the CAB, as 
counsel and executive director. ‘The six 
West Coast Airlines 
Central Airlines, 
Lake Central Airlines and 
l'rontier Airlines The membership 
totals nine with Alaska Airlines, 
Reeve Aleutian Airways and ‘IPA 
Aloha Airlines of Hawaii 

New group embarked upon an am 
bitious program and the pas 
sage of the Guaranteed Loan Bill dur 
ing the last session of Congress. This 
vear they plan a program pledged to 
“improve passenger travel, reduce sub 
sidy and strengthen member airlin 
finances.” 

Passage of the Guaranteed Loan Bill 
was considered one of the most impor 
tant single developments since the pet 


Bonanza Au 


Ozark An 


WCTe 
Lines, 
Lines, 


now 


secured 


certification 
permit the 
90% of loans up to $5 mil 
lion for the purchase of equip 
ment. Because of thei financial 
status local lines said they found it dif 
ficult to obtain loans for modern ait 
planes to replace the obsolete DC-3s 
CAB has taken no action on loan appli 
cations to date 

Local carriers feel that the 
most important steps toward self-sufh 
ciency is the modernization of their 
fleets 

Without 
would be forced to stay on subsidy 
indefinitely, carriers contend. Many 
look to the Fairchild F-27 turboprop as 
an answer 

Local airlines also feel that before the 
problem is completely solved thev must 
be permitted to retain capital gains 
the sale of old equipment for 


manent legislation. Pur- 


pose: to government to 
guarantee 
new 


ps OT 


one of 


modern aircraft, industry 


irom 


Growth of Local Service Airline Industry 





Revenue Plane Miles 
Revenue Passenger Miles 
Revenue Ton Miles 
Revenue Passengers 
Operating Revenue 
Operating Expense 

U. S. Mail Pay 

Subsidy 

Net Oper. Income 


Average Passenger Load 
Passenger Load Factor 





(000 omitted) 


1956 1957 % Increase 


60,529 
644,994 
66,474 

3,516 
$67,711 
$68, 339 
$1,107 
$23,211 
$ 628 $ 


68, 402 13 
765,990 18 
78,368 17 
4,225 20 
$80,512 19 
$82,374 20 
$1,203 8 
$28,037 20 
1,862 


1957 
11.2 
49.9 


Yo Increase 
0.5 
1.6 


1956 
10 7 
48 3 








Local Service Financial Results—1957 





Airline 


$8,443 
3,348 
4,006 
6,443 
3,478 
7,814 
9,682 
7,483 
8,329 
4,439 
6,018 
6,694 
4,335 


Allegheny 
Bonanza 
Central 
Frontier 
*Lake Central 
Mohawk 
North Central 
Ozark 
Piedmont 
Southern 
*Southwest 
Trans Texas 
West Coast 


Total 80,512 


* 11 months actual, Dec. estimated 





(000 omitted) 


Operating 
Revenue 


Net 
Operating 
Income 
(Before 
Taxes) 


Operating Subsidy 


Expense 


$— 40 
— 163 
— 243 
—73 
—14 


$8, 483 
3,511 
4,249 
6,516 
3,492 
8,281 
10,691 
7,444 
8,211 
4,578 
5,947 
6, 546 
4,425 


$2, 863 
1,231 
2,383 
2,416 
1,759 
1,899 — 467 
1,599 —1,009 
3,041 39 
2,488 118 
1,939 — 139 
1,770 71 
2,976 148 
1,673 — 90 





82,374 | 28 ,037 — 1,862 


Source: Ray & Ray, Wash., D. C. 
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down payments. Legislation along this 
line has passed the House and is now 
in the Senate. 

Probably the most important 
that could be taken to help local au 
lines attain self-sufficiency, they con 
tend, is the strengthening of their route 
This, an airline spokesman 
said, can be accomplished by lifting 
operating restrictions rather than the 
award of additional routes in most in 


step 


structure 


stances 

Biggest need cited by local carriers is 
the opportunity to serve the large cities 
or markets on their present routes on a 
one-stop or non-stop basis. 

At present most carriers must make 
two or more stops between major points 
and on some segments they are per 
mitted to skip certain stations after 
serving that community with a specified 
number of round trips daily. 


Restrictions 


ALTA contends that if the operating 
restrictions of local carriers were re- 
laxed or eliminated within each car- 
riers market area, their traffic density 
would increase, as would the average 
length of passenger trip 

Adams added -that not only 
their revenues increase sharply, but 
their unit operating expenses would de 
cline. 

He said the skip-stop 
recommended in many of the 
cases now pending before the CAB, is 
not the answer to better performance. 
He feels that an airline should not be 
required to make several daily stops at 
1 community which generates only one 
or two passengers a day 

Proceedings now before the CAB in 
which route modifications, 
and some lifting of restrictions are in 
volved, include: The Great Lakes Local 
Service Case, Seven States Case, North 
eastern States Area Case, Pacific North 
west Area Case, Montana Local Service 
Case, Southeastern Local Service Case 
and the Piedmont Local Service Case 


would 


authority, 
route 


extensions 


Improvement 


Other areas of improvement sug 
gested by ALTA where local and terri- 
torial airlines could be strengthened 
are 
¢ Joint use of facilities and joint pur 
chasing. 

e Consolidated engine overhaul facil- 
ities for turbine power plants. 

© Revision of CAB temporary mail rate 
procedures to permit the fixing of more 
adequate temporary rates and to include 
sufficient return on investment to pet 
mit the carriers to meet interest charges 
e Adoption by CAB of a more lenient 
mileage disallowance policy. 

e Base disallowances in mail rate cases 
on overall efficiency instead of disallow 
ing costs in a particular category in 
which costs may be high. 
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e Provide for depreciation period of no 
more than seven vears (three years and 
10% residual value for DC-3 aircraft) 
in view of the difficulty of loan retire 
ment when depreciation periods are 


longer 


Fare Increase 


A more recent development, the pro 
posed fare increase designed to aid 
domestic trunklines, is not expected to 


airline financial 


help the local service 
reduce fed 


picture. However, it will 
eral subsidy from $5 million to $7 mil 
lion a year, providing there is no loss in 
trafic as a result. Some airlines fecl 
that the increase as applied to local cat 
riers might retard traffic growth 

By applying the increase to the car 
riers’ 1957 third quarter operating re- 
sults, here is the effect it would have 


Per Cent of 


Fare Increase Yield 


Airline 
Allegheny 12.7 
Bonanza 12.0 
Central 12.5 
Frontier 1 
lake Central 145 
Mohawk 12.1 
North Central 12.9 
Ozark 13.8 
Piedmont 12.2 
Southern 13.5 
Southwest 13.0 
Trans-Texas 116 
West Coast 15.7 


~ eooonne 
2858522 
Veuwsesa 


Average 12.7 





FREE from BI 


. . a 
an informative 


booklet on 
“WHAT CLOSED CIRCUIT 
| TV MEANS TO YOU” 








There are many applications with- 
in your organization that can be 
benefited by the use of close r- 
cuit (industrial) TV. This . ee 
informative booklet gives you the 
complete facts on closed circuit 
TV —what it is— how it works — 
the equipment necessary —a 
checklist of areas that can be 
benefited — how industry, educa- 
tion, etc. use closed circuit TV. 

Learn all about it today by writing: 





Blonder-Tongue Labs., Inc. Dept. AW-3 
9 Alling Street, Newark 2, N. J. 


Please send free booklet “What Closed 
Circuit TV Means To You.” 
Company name 





Name 
Address 
City Zone——State 


manufacturer of B-T Observer TV camera, DVM 
Video Monitors, Automatic Light Compensator 
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ARNOLD 
transistorized 
power supply 


regulated 


FEATURES: 


8 Constant voltage as 
battery discharges 


8 1/5 weight of 
comparable dynamotors 


8 1/2 size of 
comparable dynamotors 


® Utmost reliability for 
overloads and input 
voltage transients 


® Hermetically sealed and 
encapsulated. Meets military 
environmental specs. 


SPECIFICATIONS: Mode! 591-A 


input Voltage: 24-30 VDC 
Output Voltage: Any from 25-1200 VDC 
Output Power: 60 watts regulated 
Regulation: Line: + 0.5% for 6V 
variations 
Load: + 2.0% for ¥2 L to FL 
Ripple: 0.3% RMS 


Size & Weight: 3” OD x 3%,” high; 19 


A. C. OUTPUT Mode! 591-AC 
Input Voltage: 24-30 VOC 
Output Voltage: 115 VAC, 400 cps, 1 phase 
Output Power: 50 V.A. square wave 
Regulation: Frequency: +0.5% 


(line & load) Voltage: + 2.0% 
Size & Weight: 3” ODx3,” high; 19 o7 


PULSED OUTPUT Mode! 591-P 


Input Voltage: 24-30 VDC 

Output Voltage: 20-2000 V pulses 

Pulse Rate: 500-3000 per sec 

Peak Power: 150 watts at 20% duty cycle 
Size & Weight: 3” ODx3X,” high; 19 oz 


Write or phone for literature 


— | ARNOLD 
MAGNETICS 
CORPORATION 


\ (} '§ 4613 W. Jefferson Bivd. 
RY Los Angeles 16, Calif. 








\ REpublic 1-6344 
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AIR LINE MODIFICATION AND MAINTENANCE 


PROBLEM 


ANSWER 


DESCRIPTION 





Removing surface 
corrosion residues 


1-2767-C 


ALUMINUM BRIGHTENING 
A medium-duty brightener. Removes surface corrosion residues. Brightens without 
corroding surfaces. Meets Specification MIL-C-25378. ; 





Rapid removal of 
tarnish and corrosion 
from aluminum 


PHOS-IT* 


A rust remover and metal conditioner for rapid removal of tarnish and corrosion 
from aluminum. Also, for preparing aluminum, iron, steel, and zinc for painting. 





Cold tank carbon 
removing 


P-1075 


CARBON REMOVERS 
A nonflammable cold tank carbon remover for grease, oil, corbon deposits from 
jet and piston engine parts. Noncorrosive—excellent for stripping paint from base 
metals. 





Exterior cleaning 


AEROWASH 
LR-231 


AIRCRAFT EXTERIORS 
A water-base emulsion cleaner for washing painted aircraft surfaces. Meets 
MIL-C-25769. 





Emulsion cleaning 


1508 


An outstanding emulsicn cleaner—meets Specification MIL-C-25179-A—will not 
craze plastics. Excellent for white paint. 





Carbon removing 


SPRAZEE* 


EXHAUST STAINS 
A heavy-duty paint stripper—excellent for removal of heavy, caked and baked- 
on carbon in the exhaust area. 





Removing exhaust 
stains 


No. 20 


For removal of exhaust stains. Prevents corrosion in exhaust-stained areas. For 
stubborn stains, use without diluting. 





Removing sealing 
compounds 


No. 2789 


INTEGRAL FUEL-TANK DESEALING 
For removing all types of sealing compounds. Especially active in removing poly- 
sulfide polymers. 


ai 





Tank spotting 


444-C 


Apply by brush on spots or patches of sealing compound not removed in normal 
desealing operations. Swells sealant and breaks bond-to-metal, makes removal 
easy. 





Paint removing 


SPRAZEE* 


PAINT REMOVERS 
A heavy-duty, fast-acting, free-rinsing stripper. Safe on aluminum, magnesium, 
steel, and other aircraft metals. 





Paint removing 


P-1075 


Superior tank-type remover for aircraft finishes. 





Floor absorbent 
(anti-slip) 


PROBLEM 





ZORBALL 


ANSWER 





OIL AND WATER ABSORBENT 
The safest, lowest “use-cost,” all-purpose floor absorbent. Absorbs both oil and 
water without breaking down. Lasts longer, goes further. 


DESCRIPTION 





All-purpose 
aluminum cleaning 


ALTREX* 


ALUMINUM CLEANING 
A nonetching, soak-tank aluminum cleaner for rapid removal of marking inks and 
soil from aluminum alloys. 





Deoxidizing 
aluminum prior to 
spot welding 


2487 


Room temperature deoxidizer for removing oxide films and reducing contact 
resistance of aluminum alloys to proper welding requirements of less than 50 
microhms. 





Power washers 


SPRAY- 
ALTREX 


An effective cleaner for aluminum and other metals; developed for use in spray 
washers. 





Heavy-duty soak 
cleaning 


W.L.G.* 


MAGNESIUM CLEANING 
A versatile, heavy-duty soak cleaner for removing heavy oils, greases and draw- 
ing compounds. Phosphated to condition water—silicated for better cleaning 
action. No soap scums! 





Alkaline cleaning 


ALTREX* 


For cleaning aluminum and magnesium in the same tank. Eliminates soap scum in 
hard water. Removes most oil, drawing and stamping compounds. 





Heavy-duty sock 
cleaning 


STEEL CLEANING 
A versatile, heavy-duty cleaner for removing greases, oils, and drawing com- 
pounds. Cleans heat-treated, oil-quenched stainless steel. 





Heavy-duty electro- 
cleaning 


For cleaning steel prior to plating; removing carbon smut when used with reverse 
current; cleaning magnesium, copper, bronze, and iron castings. 





Alkaline rust and 
smut removing 





FERLON 





A new product for removing rust, oxides, and smut from steels, including stainless steels. 





*Reg. U.S. Pat. Off. 
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This new Lockheed Electra propjet airliner will flash through the skies at speeds exceeding 410 m.p.h. starting in 1958.To meet exacting produc- 
tion requirements, Lockheed Aircraft Corporation selects top-flight Wyandotte cleaning products from among those listed on the opposite page. 


Reduce cleaning costs and maintenance time 
with Wyandotte’s aircraft-cleaning products 


Wyandotte offers the air lines and the aircraft in- 
dustry a complete line of specialized cleaning 
products. There’s a long list (see opposite page) 
of these top-quality products, including: aluminum 
cleaners and brighteners, metal cleaners, emulsion 
cleaners, electro-cleaners, carbon removers, deoxi- 
dizers, paint removers, tank desealants, and spray- 
booth compounds. In addition, Wyandotte makes 
a special line of cleaning compounds to meet gov- 
ernment specifications. All of these products are 
backed by many years of Wyandotte experience. 


moomoo EE EE ES EE EE EE EE 


andotte 
CHEMICALS 


Wyandotte service is complete — ranging from the 
operations listed at left to dishwashing, rug wash- 
ing, and maintenance cleaning of buildings. We 
have experienced service representatives who have 
complete technical information on these cleaning 
operations. 

Mail the coupon today. We will gladly show you 
how to use any of our specialized cleaning com- 
pounds to your best advantage. Wyandotte Chemi- 
cals Corporation, Wyandotte, Michigan. Also Los 
Nietos, California. Offices in Principal Cities. 


Wyandotte Chemicals Corporation 
Dept. 3002 
Wyandotte, Michigan 


Please send more information on the following products: 





J.B. FORD DIVISION 


xx 


SPECIALISTS IN 
AIRCRAFT-CLEANING 








PRODUCTS 





Name 


Firm 








Address 


City 
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CARGO revenues last year topped $82 million. Growths up to 500 million ton-miles by 1960 are forecast. 


Air Cargo Scores Impressive Gains 


Washington—Air freight business last year scored one of its biggest 
gains in history with ton-miles carried passing the 400 million mark for 
the first time. 

Prospects for a continued expansion of the air cargo market in 1958 


appear bright despite a decided dip in trafic volume during the final quarter 
of 1957. Estimated gain of 19%, for 1958 will fall only slightly short of the 


impressive 22° 

l'reight ton-miles of the domestic 
scheduled airlines including local serv- 
ice helicopter and all-cargo carriers to- 
taled 407 million in 1958 compared 
with 330 million the previous year. 
For the domestic industry, mail was up 
6.6% in ton-miles handled but express 
plummeted from 51 million ton-miles 
to 45 million—a 12.2% drop. 

On the all-cargo carriers record, mail 
ton-miles jumped 33% and express ton- 
miles burgeoned into a 106% increase. 


Shortcomings 


Despite the favorable showings, air 
cargo officials have not been carried 
awav with enthusiasm over the record. 
lhey emphasize that the airlines have 
barely tapped the air cargo market po- 
tential and point to the lack of aggres- 
sive promotional and public educational 
programs as an industry shortcoming. 

According to one estimate, the air- 
lines last year captured a meager 4 of 
1% of all available intercity cargo traf- 
fic while more than one-half of available 
cargo space on aircraft was flown empty. 

During 1957, a number of projects 
designed to spread more detailed air 
freight information among shippers were 
formulated under the sponsorship of 
the air cargo division of the Air Trans- 


13? 


increase registered in 1957 over the previous year. 


port Assn. Plans are to launch these 
projects this year. 

But most cargo men now fear that 
the tight money situation within the 
industry may force managements to 
shelve such programs and divert cargo 
budgets into other areas of operation as 
an economy measure. Action of Ameri- 
can Airlines last year in canceling an 
order for cargo aircraft and in dropping 
a program involving the acquisition of 
a commercial version of the Lockheed 
C-130 cargo transport because of slack- 
ening revenues and rising costs intensi- 
fied the pessimism of cargo officials. 


Need Economical Freighter 


Most cargo officials are convinced 
that only the introduction of an eco- 
nomical, high-capacity freight plane will 
permit an impressive entry into the 
freight market. Use of the converted 
conventional passenger aircraft as a 
freighter has been a marginal operation 
at best 

And high ground-handling costs often 
offset revenues derived from freight 
carried on combination aircraft which 
today still account for about 60% of all 
air freight handled. 


C. E. Woolman, president of Delta 


Air Lines, admitted to the economic 
problems of air freight in a recent ad- 
dress but refused to relegate cargo busi- 
ness to a second rate position. He said 

“The airlines have been accused at 
times of treating air freight as a step 
child. This is not true. Whatever lag 
there has been in the promotion and 
development of this type of service has 
been due to economic and equipment 
problems rather than any lack of ap 
preciation of the potential of air freight 
or lack of desire to develop such.” 


Bright Outlook 


Cargo revenues last year topped $82 
million compared with the $8 million 
grossed in 1947, the vear scheduled 
carriers began to take cargo business 
seriously. Growths up to 500 million 
ton-miles by 1960 and to 800 million 
ton-miles by 1965 are forecast. 

These predictions could be out- 
stripped if new sales technique adopted 
by some carriers take hold. At least two 
airlines, American and United, have 
introduced scientific sales methods de- 
signed to show how distributing costs 
can be sliced through the use of ait 
freight. Last year, at least a dozen 
major industrial concerns either sharply 
reduced or eliminated entirely warehous 
ing facilities through the adoption of 
air freight distribution plans suggested 
by the airlines. 

Taking full advantage of this first 
significant breakthrough into heavy in- 
dustry, leading airlines offered shippers 
detailed programs that pointed up how 
savings can be effected through ait 
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freight by reducing the cost of main- 
taining inventories, packaging and ware- 
housing costs, breakage and _ pilferage 
losses and insurance expense. 

Wide-spread expansion of these sales 
techniques could have far-reaching 1 
sults since the cost of distributing most 
goods today amounts to more than 
50% of the total cost of the goods sold 

Delta joined American and United 
last vear as one of the only three trunk 
line carriers to operate all-cargo fleets. 
['WaA withdrew its fleet of DC-4 cargo 
aircraft in mid-1957. Flying Tiger Line 
late last year began the operation of 
its fleet of 12 Lockheed 1049H Con- 
stellations. 


Expansion 


By October, Delta has expanded its 
all-cargo service to 14 key cities on its 
system with five D-46 (modified C-46) 
freighters. The airline’s air freight ton- 
miles during the year climbed 23% and 
air mail ton-miles rose 10%. 

American Airlines continued to hold 
first place in air freight volume among 
the scheduled carriers. However, its 
forecasted increase of 20% in 1957 
over 1956 did not materialize because 
of the general fall-off of business dur- 
ing the last three months of 1957. The 
airline handled 86-million ton-miles of 
airfreight last year—a 15% increase over 
1956. 


United carried an estimated 58 mil 
lion ton-miles of air freight last vear 
for a 14% increase over 1956 

rhe airline expects 1958 growth will 
be comparable to the 1957 rate of ex 
pansion 

Capital Airlines early last 
with cabin-loading of 


VCal b« gan 
cxpcerimenting 
cargo On passenger aircraft as a mean 
of improving payloads on late night 
flights that normally operate at low 
load factors. From two to 12 
reserved by the cargo department each 
day and mail and freight are loaded in 
the front rows of seats no higher than 
seat-back level. 

Capital has stamped the experiment 
as successful and reports the system has 
brought about a 60% increase in au 
mail ton-miles, a 27% increase in air 
freight and a 5% increase in air ex 
press—one of the few gains in express 
trafhc shown last vear. 

Northwest has adopted a similar pro- 
gram on its late-hour DC-4 operations 
By equipping the aiscraft with adjust- 
able seats that can be easily folded 
against the fuselage bulkheads, the air- 
Ife can quickly convert the DC-4 pas- 
senger planes into a combination pas- 
senger-cargo cabin configuration or into 
all-cargo planes. 

Air express suffered a severe setback 
during the year as a result of a paralyz- 
ing labor strike that began in April 
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AIRCRAFT GEAR 
CASE ACCESSORIES 





A—TEDECO FILLER CAP 
B—-TEDECO BREATHER VENT 
C—TEDECO SELF-CLOSING 
DRAIN PLUG 
D—TEDECO OIL JET 


This line of accessories eliminates the 
need for adapting general manufac- 
turers’ equipment to aircraft require- 
ments. Tedeco Gear Case Accessories 
are designed and manufactured to meet 
all military and commercial aeronautical 
specifications. Send for our catalog. 








TECHNICAL DEVELOPMENT CO. 


5 South Chester Pike, Glenolden, Po 
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when Railway Express drivers walked 
off their jobs in seven major cities. Ex 
press trafic was brought to a virtual 
standstill in those areas until settlement 
in the labor dispute was 
in July 
Only the all-cargo 

showed 


TCA he d 


coptcr urlines 


expr olume last vear o 


Mail traffic ce 


vear with 


mtinued to increas 


ill-cargo carriers again sho 
best fain The 


mn ui] 


ing the reportce 


33.7 increase in all 
Loc il 


carriers each as 


ton-mil¢ 
uirlines and helicopt 
1 group had a 4.4 in 
in mail ton-miles 


sCTV ICE 


crcas¢ 


“All-Up” Policy 
Prospects for 
ment in air mail 

good 

Congressional pressure for an “all 
up” mail policy or all-mail by air mov 
ment is growing despite arguments bi 
railroads that the surface-by-mail experi 
ment began in 1955 is not proving suc 
cessful. 

Possibility that mail 
increased during the next session of 
the 85th Congress is strong but most 
observers do not feel that a rate hike 
will have a substantial effect on first 
class mail volume. 

Use of air mail parcel post by an 
increasing number of shippers is grow- 


substantial 
trafhe in 


lnprove 
1958 irc 


rates will be 
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CIRCLE 
SEAL 
CHECK 
VALVES 


CHECK VALVES are 
in the heart of 
the missile. To 
prevent heart 
failure, check 
valves must 

not leak. 

Circle Seal valves 
provide proven 
100% leakproof 
reliability. 


Complete engineering data 
available. Write today! 


JAMES, POND & CLARK, INCORPORATED 
2181 East Foothill Boulevard 


alifornia 
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ing rapidly as an inexpensive means of During 1957, air freight rates were some observers attribute the subsequent 
expediting small packages. Incomes increased by 10%. On a limited num- decline in freight volume to the rate 
from this source of cargo activity will ber of commodities, the boost was held increase. However. most air cargo ofh- 
increase substantially in 1958. Overall to 5% cials say the reversal later in the veat 
mail traffic will probably show a gain Since cargo business in the first was due to the economic recession and 
in, 1958 similar to the 7% increase quarter of 1957 indicated that the car reflected the wide-spread dips in all 
recorded last vear riers might enjov a 30% gain in traffic, other areas of transportation 
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Air Cargo in Scheduled Service 1956—1957 





THOUSANDS 
MAIL EXPRESS FREIGHT 


1957 1956 1957 1957 1956 


TRUNKLINES 
American... : 19,884 20 ,041 
United 28 ,600* 26,912 
TWA ' dee 12,478 12,549 
Eastern Nance eo 11,203 11,353 
Braniff 3,115 | 2,595 
Capitol r 5,168 | 3,257 
Continental ee a 1,083 | 870 
Delta 4,248 3,823 
National... 3,228 3,289 
Northeast [anentenenel 517 127 190 
Northwest : pes 4,750° | 4,641 
Western : eed hig | 805 


71,283 
49,999 
23,674 
14,823 
4,096 
3,556 
1,242 
7,221 
4,986 
305 
7,755 
1,649 
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CARGO LINES 
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Slick 846 787 719 547 , 





*Estimate; {Certificated Service began during 1956 and figures do not cover entire 12 months of 1956 
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Commercial Jet Outlook Bright 


For U.S. Airways 


Washington—Prospects of strength- 
ening U. S. airways and airports in 
time to meet the challenge of commer- 
cial jet operations brightened substan- 
tially last veat 

Airlines, airports and government 
wwencies now mark 1957 as the turning 
point from a long period of stagnation 
in airway and airport development to a 
new phase of activity that presages 
solid progress from now on. Optimism 
over the future stems from these fac- 
tors 
e Airways Modernization Board. Im- 
plementation of the Edward P. Curtis 
plan that resulted in the establishment 
of the interim Airways Modernization 
Board and envisages the organization of 
in all-encompassing Federal Aviation 
Agency represents the first step toward 
1 wide-scale research and development 
program for a long-range airport and 
lirway system. AMB, with a proposed 
budget of $35 million for fiscal vear 
1959, has already embarked on an am- 
bitious research program through the 
letting of contracts to private industry. 
e Civil Aeronautics Adminstration. I ed- 
cral Airways Plan, designed to modern- 
ize airways to meet today’s rapidly 
growing trafic demands, is progressing 
iccording to schedule. Although Presi- 
dent Eisenhower's proposed budget for 
the CAA fell some $60 million short of 
nticipated requirements for fiscal year 
1959, Administrator James Pyle intends 
to hold it to present accelerated pace in 
implementing the airways with more 
radar, ILS, high intensity approach and 
landing lights and other facilities to in- 
sure safe and efficient operations. 

e Certification rules. As the result of 
certification requirements of turbine air- 
craft issued last year, airport planners 
now know for the first time such basic 
facts as runway strength characteristics 
needed to handle the jets. 

e Construction. About $200 million 
has been earmarked for improved run- 
ways and taxi strips at major airports 
throughout the U. S. This amount is 
in addition to the multi-million dollar 
program involving the development of 
new terminals and terminal areas in 
major cities. 


Step by Step 

Despite the general optimism over 
the future of the airway and airport de- 
velopment, however, most airport op- 
erators are cautious in appraising the 
relationship of jet operations to airport 
capacity throughout the country. One 
ofhcial told AviATION WEEK that “we'll 
handle the jets without too much 
trouble but we'll be working with basic 
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and Airports 


facilities only. The frills that will give 
us complete efficiency will come 
—much later.” 

In a paper presented to 
symposium at Phladelphia’s Franklin 
Institute last year, E. Thomas Burnard, 
Executive Director Airport Operators 
Council, admitted that progress to date 
“keynotes” the arrival of jet transports 
but warned 

development of the aircraft, and 
the desires of the public for air trans- 
portation, have been so demanding 
since 1946 that great 
achievements are in danger of obsoles- 
cence and inefficient use unless a num- 
ber of technical answers are soon found 
and integrated into developments.” 


i spc ¢ ial 


even these 


Data Need 


Burnard also pointed to the need for 
more specific information from the fed- 
eral government and the airlines if 
progress in airport development is to 
continue unchecked. It 1s true that 
opinions on a number of requirements 
for jet operations vary to such a degree 
that sound planning for the future can 
become a risky venture 

For example, in a comprehensive 
survey conducted last vear by Airborne 
Instrument Laboratories, length of run 
wavs needed to handle civil jet trans 
ports was set at a maximum of 10,000 
ft. Other estimates place runway 
length requirements at 8,000 ft. Ai 
r'ransport Assn. calls for 11,500 ft. but 
Air Line Pilots Assn. has unofficially 
declared that a length of 13,500 ft. is 
the absolute minimum necessary to 
handle all types of jet operations 

Nevertheless, despite such  differ- 
ences, airport users reached unanimity 
of opinion on a number of points last 
year to give airport operators a go- 
ahead signal for some facilities con- 
struction. Last year, military users 
accepted the civil high-intensity center- 
line landing-light configuration to 
resolve that controversial issue 

Ihe Civil Aeronautics Administra- 
tion is operating two types of high 
intensity approach light configurations 
—one at New York International and 
one at Washington International—in 
hopes that users will agree on one or 
the other through actual use of both 
so that a standard can be adopted this 
year. CAA last year conducted a series 
of tests on high-speed runway turn-off 
patterns and the Airways Moderniza- 
tion is making similar studies now so 
that standards should be available 
sometime this year. 

Meanwhile, airports _ individually 
spurted ahead to improve terminal area 
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facilities. Dallas, Miami, Portland, St 
Louis and Cleveland recently either 
completed or began multi-million dol 
lar projects for new terminal facilities 
Los Angeles started construction in 
December of a $46 million jet-oriented 
terminal at Los Angeles International 
Airport. The new terminal is planned 
to accommodate 9 million passengers 
in 1965, 13 million in 1970 

In December, the main building of 
a $150 million “Terminal Citv”’ at 
New York International Airport was 
dedicated. This represents one phase 
of an over-all plan which, when com- 
pleted, will involve a total investment 
of more than $300 million. 

Minneapolis-St. Paul launched plans 
to begin a wide-scale airport improve- 
ment program. A $30 million bond 
issue for airport development was held 
up by delaying actions of a citizens air 
safety league organized as a result of a 
crash of a military aircraft into a pri- 
vate residence [This issue has been 
settled in courts and the airport devel- 
opment project is now underway 

Chicago withheld a bond issue for 
runway improvement at O’Hare Field 
pending a decision by the CAA’s Tech- 
nical Development Center at Indian 
apolis on the best location for a pro- 
posed runway PT DC’s 
been turned over to the Air ‘Transport 
Assn. and the CAA for final coordina- 


decision has 


tion with the City of Chicago. 

Early this vear, the Airways Modern- 
ization Board recommended Chantilly, 
Virginia as a site for a second airport 
to relieve congestion at the Washing 
ton (D. C.) National Airport. Last 
vear, Congress appropriated $12.5 mil 
lion as funds to begin the construction 
of the second Washington airport 


Federal Aid 


During the past three vears, funds 
have been available to airport operators 
for airport development through the 
federal aid to airports program. Under 
the plan, which expires in fiscal vear 
1959, airports are granted by the fed- 
one-half the funds 
development 


eral 
required for 
projects 

I'he importance of continuing the 
program beyond the present expiration 
date has been emphasized by I 
Thomas Burnard who warns that, be 
cause of high costs, local voters 
will continue to look skeptically at, or 
oppose, airport bond issues which must 


government 
approved 


compete with schools, streets and other 
community 

The huge sums of 
into aircraft and airways development 
must somehow be matched in airport 
development, and when multi-million 
dollar airport facilities are built, they 
should be built right.” 


ISsuc “hi | le adds 


money going 


facilities 
should 
yvcars 


Burnard that 
needed for jets of tomorrow 
have been known at least three 
ago. He points out that because air 
ports are 
of 20 to 30 years, it is imperative that 
needs are known well in 
their construction. Here 
are the technical problems which Bur 
nard has urged the Airwavs Moderniza 
tion Board to tackle as soon as possible 
e Runway and taxiway configuration. 
@ Visual aids. 

e Ground traffic control. 

¢ Multiple airport configurations. 
e New airport locations. 

© Airport layout. 

Milton W. Arnold, Air Transport 
Association's _ vice-president-operations 
and engineering, last year termed air- 
port facilities now available and _ thos« 
planned for the future sadly deficient 
in meeting the nation’s aviation d« 
mands. Arnold said that aircraft noise 
is a “serious consideration that cannot 
be overemphasized.” 

He warned that many airport short 
comings will be more pronounced in 
jet operations. For example, he said 
that a deficiency in airport landing and 
in visual aids will result in poorer jet 
transport reliability than piston reliabil 
itv. Poor wind orientation of runwavs 
also will adversely effect jet operations 
to a greater degree than piston planes 


SaVs airport 
financed on long term basis 


aeronautical 
advance of 
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Powerful Rocketdyne liquid propellant engines for 
the “‘Atlas”, “Thor’’, “Jupiter”, “‘Redstone” and 
other mighty missiles for America’s defense—are 
served by Kohler check valve K-1359. 
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Our engineers develop valves and fittings to 
specifications for volume production. Write for in- 


Static test stand where power developed 
by rocket propulsion engine is measured. 





KOHLER CO. Established 1873 KOHLER, WIS. 
KOHLER or KOHLER 


Circle Number 105 on Reader-Service Card AVIATION WEEK, March 3, 1958 





Gordon McGregor 
President of Trans-Canada Air Lines 


HOW TCA CHOSE THE VICKERS VANGUARD 


In announcing the decision of Trans-Canada Air Lines to purchase 
twenty jet-prop Vickers Vanguards (with an option on four more), 
Mr. Gordon McGregor, President of TCA, said: 

“Our decision to order the Vanguard came after the most exhaustive equipment 
analysis ever undertaken by the company. The evaluation was made over a period 
of two years, during which ten other competing aircraft were thoroughly examined.” 


Here are the seven reasons_, 





Why TCA chose the jet-prop VANGUARD as its medium-long-range airliner 


7. REMARKABLY LOW 
OPERATING COSTS. 
TCA proved the Vanguard 
would be the most econom- 
ical Jet Age airliner for its 
high-density, medium-range 
stage lengths. Mr. McGregor 
commented, “We expect to 
operate it at remarkably low 
aircraft and seat mile costs.” 
Break-even load factors will 
be under 50% on all stages. 


2. BEST OPERATIONAL 
FLEXIBILITY. 

The Vanguard will be the 
most flexible JetAge airliner. 
It will operate profitably on 
200 to 2500 mile stages. On 
medium-range routes its 
flight time will almost paral- 
lel that of pure jets. With 
its well-balanced passenger 
and freight capacity, it will 
be a full-time money-maker. 


400 mph plus... 2500-mile range... up to 120 passengers... up to 10 tons of freight 


3. GREAT PASSENGER 
COMFORT. 


Powerful Rolls-Royce Tyne 
engines will make the Van- 
guard remarkably smooth 
and quiet. With the very wide 
fuselage, there is unparal- 
leled layout flexibility. For 
first class, coach and mixed- 
class services, the Vanguard 
offers the roomiest and most 
flexible configurations. 


4. PROVEN JET-PROP 
ENGINEERING. 

The new Vanguard is a pro- 
jection of the Viscount jet- 
prop principle...itwillcome 
into service with the built-in 
experience of more than 
3,000,000 hours of Viscount 
operation. Noother Jet Age 
airliner will have the ad- 
vantages of this extensive 
commercial background. 


5. LESS NOISE, SHORT 
TAKE-OFF. 

The jet-prop Vanguard will 
be exceptionally quiet out- 
side as well as inside the 
cabin. With its short take-off 
run, the Vanguard, despite 
its great size, will be able to 
use the existing runways at 
most of today’s airports. 
Result: great routing flexi- 
bility, high utilization. 


G. LARGE FREIGHT 
CAPACITY. 

The Vanguard has two large 
under-floor cargo holds 
(each with large, truck-bed 
level doors) totaling 1360 
cu. ft. capacity. This repre- 
sents a perfect balance of 
passengers and freight, giv- 
ing the Vanguard the biggest 
profit potential by far of any 
contemporary airliner 
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7. QUICK TURN-AROUND 
EASE OF MAINTENANCE. 


The Vanguard promises 
more air time, less ground 
time. Check points are read- 
ily accessible, nacelles open 
easily, major enginechangeis 
simplified. With large doors, 
fore and aft, in both freight 
and passenger decks, pay- 
toad handling is fast. Ground 
maneuverabilityis excellent. 





NEWEST from the world leader in jet-prop aircraft... ViCKERS 


TCA’s routes and requirements are very similar to those of many American 
carriers. In fact, 92 of the 100 busiest routes in the U.S. can be economically 
served by the great new jet-prop Vanguard. A Vickers engineering team— 
thoroughly familiar with the problems of American lines—stands ready to 
answer your specific questions. If you would like them to call, at your con- 
venience, simply contact: Christopher Clarkson, U.S. representative, 10 
Rockefeller Plaza, New York 20, N. Y. 


jet-prop V, ] CKER S VAN G WARD 


POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES 
VICKERS-ARMSTRONGS (AIRCRAFT) LTO., WEYBRIDGE, ENGLAND « MEMBER COMPANY OF THE VICKERS GROUP 
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FIIF Shock-Wave Pattern, Ames Aeronautical Laboratory Wind Tunnel 
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FROM AN ORIGINAL PAINTING FOR CECO BY R. T. HANDVILLE 


Contributing to superb performance ... engineered and 

built by Chandler-Evans are the main fuel pumps for Boeing’s KC-135 
Stratotanker and the afterburner fuel controls for 

McDonnell’s F-101A Voodoo, both of which are powered 

by Pratt & Whitney Aircraft turbojet engines. 


Products, too, are “known by the company they keep”, 

and CECO is proud to be airborne with an array of important 
missiles as well as with many of the latest and finest 

military and commercial aircraft. 


CHANDLER-EVANS ¢ WEST HARTFORD 1, CONNECTICUT 


Interesting, informative literature on many CECO products is 
yours for the asking. Please address your request to Department 28. 
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Power Struggles Affecting Research 


Washington—Sputniks and related Soviet gains have brought mixed 
blessings to military research and development. 

The public, Congress, the White House and many others in government 
now have a greatly increased appreciation of the value of research—and of 
the absolute necessity for it in the weapons field. 


With this appreciation goes a mod- 
cst increase in the willingness to 
support research. Fiscal 1959 defense 
budget calls for $2.256 billion for re 
search and development—an increase of 
almost half a billion dollars over Fiscal 
1958 

When test and evaluation funds are 
added to this the total reaches $5 bil 
lion, about the same as for Fiscal 1958 
But basic research, as unpopular in the 
recent past as the word “space,” will 
be increased about 50% under present 
plans. 


Disruptive Power Struggles 


On the 
power are having a disruptive effect on 
research and development programs in 


negative side, struggles for 


all three services. 

Until thev are resolved, valuable time 
will continue to be lost in the critical 
weapons areas that will determine the 
nation’s strength in the near and long- 
range future. 

None of 
a question of the military versus the 
civilian point of view. 

Ihe main areas of conflict today are: 
e Space mission. USAF Chief of Staff 
Gen. Thomas D. White has staked a 
claim to space as the operational domain 
of the Air Force. Defense Secretary 
Neil H. McElroy has appeared to recog 
nize and agree with that claim, but he 
also has said that this could change. 
Navy and Army have elaborate 
plans for space operations and some of 
McElrov’s kev advisers have indicated 
that Defense’s new Advanced Research 
Projects Agency may assign its up- 
stream” space projects to each of the 
services as they move out of develop- 
mental and into operational areas 
e Research and development on mili- 
tarv space weapons. All three services 
have been working in this direction. 
In addition, the office of William M. 
Holaday, director of guided missiles, 
has some control over the military mis- 
siles that for some time will provide the 


these struggles is strictly 


also 


stepping stones to space. Now that 
ARPA has been activated, McElroy 
speaks of it as “‘an action agency.” He 


said it was set up to “give the country 
the needed protection so that we would 
not miss out on carly development of 
something which might not by some 
individual service be picked up as some 
potentially strong weapon system be- 
cause it might not have any direct tie- 
in with that particular service.” 
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field of knowledge,” McElroy said 
“But for the present, it would seem 
to me that this ought to be a quite high 
about that part 


ible group of 


grade—no 
there ought to be 
people in the scientific area who could 
supply technical planning and direction 
for these and could 
receptive to the new knowledge that is 
developed in the scientific world and 
bridge for the flow, or 


question 
1 VOCTS 


As for programs already under way, programs also be 
McElroy said ARPA’s purpose should 
be to “provide direction and financing, 
and not in my judgment to interfer serve as a 
with the actual operation; so in effect channel for the flow of that information 
what would happen would be that the into the Department of Defense.” Thi 
services would become the agents of mav involve using lot of con 
ARPA, which would do the planning.” ultants.”” McElroy 
Later, if a problem arose that could Despite ill =the 
not be supported in a service facility ARPA’s projected 
ARPA might “set up its own laborators industry 
setups to chase down that particular 


quite i 
said 
explanations of 
role, many in the 
ind science still e 


Will it be a channel 


SCTVICCS, 


it with suspicion 


%} 
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TRANSONIC test section entrance to 16-ft. square, 40-ft. long propulsion wind tunnel 
at Amold Engineering Development Center. Ceiling and floor are fixed. Flexible side- 
walls are adjusted by motor-driven jacks to create test velocities up to 1,100 mph. Circular 
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for the flow of information or another 
plug in existing channels? Will it spot 
new areas and weapons possibilities that 
the services might overlook, or will it 
be just another box on the organization 
chart, another step to go through befor« 
decisions can be obtained? 
© Research and development in non 
technolog\ 
been many 
ttacking this problem as 
ve been on how to get to the 
Moon. Some reflect the view, held 
rly widely since World War II, that 
» research and development should be 
controlled too closely by the services o1 
combinations if it is to 


military areas of space 


here have ilmost as sug 
£ tions for 


there h 


service-industn 
make real progress 

Supporters of this view prefer a new, 
independent civilian agency, creating 
New ind carrving them to a cer- 
tain stage of development before thev 
to the user 
vehicles for 


1dcas 


service OT 
scientihc 


ire turned over 
developed into 


ind civilian research, 


Military View 

NMilitarw’ 
that a user 
ment, if not his 
so that planning for other phases of his 
operation—supplv, training, base sup- 
port—can be geared to new discoveries 
from the beginning. 

For this reason many military men 
oppose both the ARPA idea within De 
partment of Defense and the suggestion 
for a new agencv outside of Defense 
But the opposition is far from the mag 
nitude or the bitterness of the postwat 
atomic energy fight 

One reason is that the services see a 
workable compromis¢ Thev already 
have thrown considerable support be 
hind the National Advisory Committee 
for Aeronautics’ proposal that it be the 
space research agencv—as it alreadv is to 
and that it work with Na 
of Sciences, National 
services and 
necessarv, on both civilian 
and military goals. NACA has said it 
can work with ARPA and McElrov has 
said: “There would be complete con 
currence on our part with the desira 
bility of working with an agencv like 
the NACA because we have carried our 
of the load, thev have carried a 

scientific share, and I think thot 
contributed to other's 
1 wav which I think is 
for this kind of thing 


point of view generally is 
must do his own develop 
research, 


own. basic 


some degrec 
tional Academy 
Science Foundation, the« 


ARPA, if 


share 
strictly 
we have cach 
programs in 
most desirable 
to proceed.” 

Atomic Energy Commission also has 
been suggested as the civilian and mili 
tarv devclopment agencv, because of its 
experience in developing for both kinds 
of user in the past and the fact that it 
is now engaged in research on power- 
plants for aircraft, rockets and rayjet 
vchicles. 


AEC Chairman Lewis L. 


Strauss has 


144 


“non 
of this proposal 


remained, as one observer said, 
committal in favor 
It also has some support on Capitol 
Hill, battlefield for the third type of 
space struggle 
e Control of the space agency or 
Chis breaks down into a ques 
whether the legislative or the 
branch will really call the 
controlling space agencies, 
projects, and funds; and of who in Con 
gress shall hold a position of power on 
efforts comparable to the 
current armed 


IVENncies 
tion of 
exccutive 


plavs in 


pace pos! 
tions of power. held by 
services and appropriations committec 
chairmen 

Senate Lyndon 


created 


Leader 
has 


Majority 


lex ilread\ 


Johnson (D 
a 13-man select 
Ihe House will | 


! 
f » ] i. 
pace, Congress alre id 


committee m space 


ive a standing com 


mittee on has 


made it clear that it intends to have 


the final word on 


] 
Hhajor roies mM 


what agencies pla 


space vehicle develop 


ment and 
what the executive branch recommends 
On the executive there is the 
influential voice of Dr. James Rhyne 
Killian, Jr., President Eisenhower's spe 
cial assistant for science and technology, 
who must work with Defense, the test 
of the branch and all inter 
ested committees of Congress 
Secretarv M[cElrov has said that none 
of these questions, not even the forth 
coming reorganization of the Defense 
Department, will be allowed to slow the 
country’s military efforts. But there is 
no doubt among Pentagon 
that uncertainty and indecision have so 
far delaved real acceleration of defense 
cftorts, particularly in the space area. 
Certain ground must be laid 
down and certain questions of authority 
and organization clarified before there 
is anv real success. Continued dispute 
over the decision to produce both the 
Jupiter and Thor intermediate ballistic 
missiles and the decision to have USAI 
employ both is an example of the kind 
of trouble that. will exist until these 
problems are solved 
But questions of authority and or- 
ganization are not the only problems 
facing research and development 


exploration, regardless of 


side, 


executive 


observers 


rules 


Fiscal Controls Continue 


One is overcoming the inertia caused 
by tight fiscal controls imposed last 
vear to decrease overall defense spend 
ing. This period of slowdown and cut 
back left defense officials with the con- 
viction that better fiscal management 
is possible. no matter how many funds 
available how many new 
projects are begun. 

Both civilian and military leaders in 
Defense Department have said _fre- 
quently since the tightening up began 
that the economy program gave them a 
chance to get rid of unwanted but 
hard to kill projects, and to cut down 


becom«e and 


and 


hold down on overhead, surplu 
facilities, and building of new facilities 

Ihe result is that some fiscal controls 
will permanent fixtures, and 
economy will continue to be the watch 
vord, at least as long as the overspend 
ing and budget ceilings of late Fiscal 
1957 and early Fiscal 1958 are remem 


become 


bered 

One example is the “Financial Status 
Report of Contract” now required qua: 
terly from enough contractors so that 
SU of anv defense appropriation can 
any time. Stated 
is to “obtain in 


be accounted for at 
purpose of the form 
formation on existing contracts and on 
planned programs on which to base ex 
penditure controls, and to obtain a re 
port of the financial status of certain 
individual contracts or programs.” 
This hits contractor 
particularly hard, especially in the uni 
versities, where a science department or 


basic research 


in individual researcher now must pro 
vide 19 items of information each qual 
ter, including unliquidated commit 
ments and cumulative expenditures, es 
timated contract completion dates, et« 

Previously, most basic research con 
tracts called only for annual and termi 
nation reports, plus “technical notes 
whenever significant progress could be 


reported 


Industry's Research Problems 


In the broader picture, any financial 
problem affecting the aircraft industry 
critically affects defense research and 
development. Gen. Orval R. Cook, 
president of the Aircraft Industries 
Assoc. pointed out recently why this 
IS SO 

Of all the funds being spent on 
acrial vehicles, at least 85% are con 
tracted to companies covered by AIA 
Much of this is passed along to tens 
of thousands of suppliers and subcon 
tractors. 

\ good percentage of this is spent 
on research and development for thes 
vehicles and their components, and 
the government continually asks com 
panies to invest even more in their own 
R&D facilities. 

“The aircraft industry in the vears 
since World War II has spent $1 bil 
lion on research and test facilities and 
plans to spend another $1 billion in 
the next years,” Gen. Cook 
“Obviously, this industry cannot 
tinue to maintain such a pace if carn 
ings continue the decline experienced 
in 1956 and 1957. 

“Yet, these facilities 
the same class are vital 
continue to successfully develop new 


five said 


con 


and more in 
if we are to 


weapons.” 

Low profit margins and current rc 
negotiation procedures, Cook said, are 
leaving manufacturers “unable to re 
tain enough earnings to finance thei 
contracts or to provide needed research 


AVIATION WEEK, March 3, 1958 





@ré&D 


facilities’—even though “new research 
and development responsibilities and 
new + financial requirements (have 
been) imposed upon them in recent 
months.” 

(he challenge to industry, univer- 
sities, non-profit research organizations 
and government laboratories has never 
been greater 

E. Finley Carter, director of the 
Stanford Research Institute, — said 
hortly after the first Russian Sputniks 
had shocked the country that “perhaps 
the greatest lessons we can learn from 
the satellites are not in the physical 
sciences,” but “lessons about ourselves, 
ind about the steps we must take in 
order to regain our prestige and main 
tain economic and moral, as well as 
cientific, leadership.” 


Sputnik’s Lessons 


He listed a number of them—short- 
ening decision-making time, speeding 
up the translation of foreign research 
documents, getting rid of the not- 
invented-here complex, increasing th 
exchange of knowledge with allies, etc. 

lhen he used a research example to 
illustrate the public soul-searching that 
has followed the Soviet satellites. 

“Human reactions make interesting 
study,” Carter said. “Corporate organ 
izations can often be used as prototypes 
to better understand reactions in larger 
social groups. 

“In industry, there are executives 
who claim to appreciate the importance 
of research, and who give it lip service 
but who often fail to provide the 
tangible support necessary to cross the 
threshhold of accomplishment. 

“Yet, when a competitor comes out 
with a new product or a new process, 
these executives are the first to sum 
mon their research people and _ ask, 
‘Why did you let this happen?’ 

In corporations, it usually be- 
comes evident that the fault did not 
lie entirely with the research people 
nor entirely with management, but in 
the failure of both groups to communi- 
cate to each other the needs and prob- 
lems of the future. 

“There are elements of this situation 
in our satellite and missile develop 
ment, as well.” 

Carter found some hope in the way 
the nation was reacting, and said the 
satellites had “jarred us out of our com 
placency.” 

“They have created a national con 
sciousness of the need for greater and 
more effective scientific research to 
maintain our posture of military 
strength, while seeking more effective 
means of creating peace through mu 
tual understanding. 

“Let us learn from our mistakes—not 
die by them,” Carter said. “Let us 
grasp this opportunity and proceed 

with the job ahead.” 
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IS YOUR PROBLEM 

HIGH TEMPERATURE 
BRAZING 

OF SUPER ALLOYS ? 


Stalker facilities include ex- 
perienced personnel, pro- 
duction and test equipment, 
and certificates for the 
fabrication, welding or high 
temperature brazing of 
prototype or production lots 
of jet, ram jet or missile 


components. 
Readying parts for heat treatment 
We specialize in working 


Whatever your problem may be, our with superalloys including 
engineering, development and pro A-286, 17-7, Nimonics, 
ductiom facilities are at your disposal 
ya Inconel, Hastelloy, Molyb- 

denum and other stainless 
steels with special tech- 
DEVELOPMENT niques and processes to 

sc: hag insure successful brazing of 
905 Woodside Avenue. — ° 
Scseetii, Glidiiees metals containing aluminum 

and titanium. 
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SAVE LEAD TIME, LOWER TOOL COSTS 


USED BY LEADING MANUFACTURERS. 
@ AIRCRAFT TOLERANCES HELD AND ARE CONSTANT. 
ELIMINATES SECONDARY NIBBLING, DRILLING, 
@ SHEARING, NOTCHING, EXTRUDING. 
REQUIRES NO SPECIAL MATERIALS OR EQUIPMENT, 
@ STANDARD PRESSES AND FEEDS USED. 
TEMPLET DESIGN PERMITS QUICK AND EASY INSTALLATIONS IN PRESS. 


Write for particulars on Parts and Licensing Service 


TEMPLET INDUSTRIES INCORPORATED 
160 Flushing Avenue, Brooklyn 5, N. Y. 
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Extends or shortens to required length 


New! Tolerance take-up 
compensates for 
cumulative tolerances 


Compensates for shear misalignment 


For zero leakage applications 
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.../n assembly of ducting systems 


Installing a duct system is easier, faster and better with these Arrowhead 
tolerance take-up units because they compensate for the accumulated tolerances 
in the system. 

At time of installation they can be extended or shortened by means of a threaded 
adjustment to the exact length required for joining two fixed points in the system. 
No compression load is added when system is préssurized. 

ADJUSTMENT TO MISALIGNMENT -— An internal bellows provides adjust- 
ment to angular misalignment and to shear misalignment. The welded bellows 
serves as a seal to make these tolerance take-ups applicable to no leak applications. 

Two types of Arrowhead tolerance take-up units are available—the braided bel- 
lows type and the sleeve type. These units feature small envelope size and light 
weight. They are available in all ducting sizes. 

Write for complete information and technical data. 


Arrowhead 


PRODUCTS Division of 


Federal-Mogu!-Bower 


2330 Curry Street, Long Beach, California Bearings, Inc. 
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Materials Hurdle: Speed, Tem 


By Irving Stone 


\ccelerated rescarch and development for advancing the technologies of 


ballistic missiles, recoverable satellites and space vehicles, and future high 
supersonic military aircraft is placing stringent demands on materials and 


structures to meet extreme operating conditions. 


For the general category of out-of-atmosphere vehicles, effects of high- 


speed, high-temperature re-entry on nose portions o 1¢ body wi ve the 
peed, high-temperat t port f the bod ll be tl 


critical tactor. 
already developed. 


Much work remains to be done beyond nose-cone technology 


Similarly, for high-supersonic military planes projected to enter service 
within the next few years, temperatures generated by sustained high speed 


flight will be one of the big hurdles. 
And for bo 

tor is invol 

these materials 


will require new 


nother vital fac 
Practical solution of 
ind structures prob ms 
pproaches stressing 
work between specialized skills 
which formerly exercised relatively in 
dependent action in their particular 
ficlds 
Now, problem solutions will require 
closest unified effort between metallur 
gists, structural designers, chemists 
acrodynamiicists, thermodynamicists, and 
manufacturing researchers 
kor re 
rials coupled with ingenious methods 
for taking care of high heat encountered 
will be the 
than specific structural design as in to- 


day's conventional applications lem 


entry bodies, adequate mate 


controlling factor, rather 


tures al omumnod 
moval 
© Heat sink makeup. 
@ Porous metal construction. 
e Fusion and/or evaporation of surfac« 
structure, 
e Internal cooling. 
© Surface functioning as radiation mate- 
rial 

One of the simplest ways to hand 
the problem of re-entry is to provide 
material of sufficient capacity to absorb 
this heat. This is the heat sink scheme 
and its use depends on the character 
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EXPERIMENTAL North American sandwich panels. Top, left: brazed honeycomb panels are joined by fusion weld at connecting channel 
members. Right, structural unit has panel attached to cap angle. Bottom, left: brazed honeycomb sandwich with channel-member, edg« 
attachment. Right, resistance-welded sandwich skin panels are fusion-welded at top and bottom skin assembly joints. Panels are being 
made in various heights and skin-to-core thickness combinations. 
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CA’ eamae provide 


safe, easy transfer of... 


Lig MSs raeNs 
am Uhiizers! 


Liquid fuels and oxidizers are tricky to handle. They are 
cold, lethally poisonous, often corrosive! UAP offers a 
hand-operated pump now fortified against corrosion 
with compatible metals, metal coatings and seals. The 
pump provides safe and easy handling of liquid missile 
fuels and oxidizers in labs, testing areas and launching 
sites. 


These high performance, positive displacement pumps 
are of the oscillating vane type. A simple design fea- 
tures gravity and pressure operated valves that provide 
positive fluid control—even up to angles of 20 degrees 
from the vertical. Pumps are self-priming and can be 
easily installed for either right or left hand operation. 


The unusual durability of these compact, portable, light- 
weight pumps may help solve your handling of LOX, 
fuming nitric acid, peroxide, liquid ozone, flourine, and 
other production or experimental missile liquid fuels 
and oxidizers. 





PERFORMANCE DATA 
DISCHARGE—GPH. . . . . . . ~f up to 150.0] INLET PRESSURE—psiao . . . . .- - 12.7 




















DISCHARGE PRESSURE—psic . . . .J upto 54.7 STATIC TEST PRESSURE—psia . . . .] up to 134.7 


Write for complete information ... or submit your application problem 
today for UAP design study! Call or write the nearest UAP Contractual En- 
gineering Office listed below! 


CALIFORNIA . . « « «© « « « BIOD Chestnut St., Burbank, Calif., Vi 9-4236 
NEW YORK . . . «© « « « « SOE. 42nd St., New York 17, N.Y., MU 7-1283 
OHIO . . . « «© «© «© «© « « « 1116 Bolander Ave., Dayton, Ohio, BA 4-3841 


CANADA ; . . « « « «© © « « « United Aircraft Products, itd., 5257 Queen 
Mary Road, Montreal, Canada, Elwood 4131 


a famous family of, aircwafl essenbiiale itece 1929 
UNITED AIRCRAFT PRODUCTS, INC. 
1116 BOLANDER AVENUE, DAYTON, OHIO 
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12 in. thick will be used, depending on 
cleration, angle of entry, and acro 
dvnamic conhguration 
If higher re-entry velocities a1 
| . with longer range missil 
ficulties associated with the heat sink 
yproach become more severe, and 
gher drag sha ire indicated to slow 
wn these missiles. This in turn inti 
the undesirable characteristic of 
dering the missile more vulnerabl 
unterattack 
This makes it advisable to look fo 
ns to take greater maximum heat 
well as total integrated heat. Onc 
is to use porous material and 
the sweat cooling principk 
ting coolant for evaporation (per 
ips water, because it takes consider 
heat to vaporize one gram 


Materials 


I'wo general types of materials seem 

sible here. One is the sintered wire 
iesh which allows control over total 
porosity, size of pores and direction of 
porosity. Experimental nose cones vars 
ng from + to 20 in. in diameter, have 
cn made from Poroloy, a sintered 
woven wire mesh material manufac 
tured by Poroloy Equipment Inc., 
ibsidiarv of Bendix Aviation Corp 

Another porous material is that which 
in be derived from powder metallurgy 
Powder metal is compacted with a 
binder at high pressures, then sintered 
in a furnace so that the binder breaks 
down and escapes as a gas, leaving a 
porous metal. Powder metals under con 
sideration include stainless steel and 
copper, and binder material might be 
immonium carbonate. 

Utilization of heat of fusion and/or 
iporization of materials is another ap 
proach to the solution of the re-entry 
problem In the simplest scheme it 
may only be possible to use the heat 
of fusion, in which the material melts 
nd begins to run back along the body 
Carrving this further, better efficiency 
would be realized if it were possible to 
vaporize the liquid film before it leaves 
the body. If these approaches were used 
it would be desirable to utilize materials 
which have a high heat of fusion (such 
is ice, if it were possible to use it) 

It will be difficult to use a metal 
which is satisfactory in relation to 
pure fusion technique, since metals arc 
rystalline materials, have sharply de 
fined melting points. Molten metals 

very fluid and would tend to run 
off the body immediately 

Desirable materials therefore would 
include those with higher viscosity and 
urface tension, to give “goopy’” effect 
Lower melting point ceramics might b« 
usable. Higher melting point ceramics 
might decompose and break apart 

Internal cooling is another possibility 
for protecting surface materials by coo! 
ing the back of the surface. In effe« 
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SAVE TIME! CUT COSTS! 





With all laminations smoothly ¥|N ALUMINUM 
surface-bonded, LAMINUM looks with laminations of .003” 


and acts like solid metal, yet ¥]|N STAINLESS STEEL 


j , -]-s th with laminations of .002” or 
simply p-e-e-I-s for a thousand ee 


fit—right at the job. | Mild Stee! and Brass. 
_w- 


Newly published 


—- \ LAMINATED SHIM CO., INC. 
File ‘ Shim Headquarters since 1913 


oa oa 2 ye 5103 Union St., Glenbrook, Conn, 
your copy; there’s no 
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You can depend on Hyatrr 
fet engine bearings... 
for ON-SCHEDULE DELIVERY 








When you’ve got HYATT building your jet engine bearings 
you not only have the finest in precision, but unsurpassed 


production know-how amassed from years of experience. 





With HYATTS, you're assured of top quality, uniformly 
accurate bearings from the approved prototype—on! 


THIS BOEING 707 IS POWERED BY a 
Bearings that measure up—not merely to your minimum 


PRATT & WHITNEY specifications, but to your highest expectations! HY ATT 
jJT-3 ENGINES produces this quality in quantity—and delivers on time! 


WITH HYATT HY-ROLL BEARINGS 
IN THE POWER SECTION AND IN standard HYATT Aircraft Bearings. For expert 
THE ACCESSORY GEAR BOX engineering and production help in solving special bearing 
problems, contact Hyatt Bearings Division, 


General Motors Corporation, Harrison, New Jersey. 


Request Catalog A-56 for size ranges and load ratings of 
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Another =) contribution to aviation progress 
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this method of cooling 1S essentially a 
heat sink scheme with increased ca 
pacity provided by the coolant. 

Surface materials might be stainless 
steel or other high heat allovs. Cool- 
ant might be water or some other suit- 
able fluid. 

Essentially, internal cooling is a de 
sign problem, involving more complica 
tion than that associated with changc 
of phase (fusion and vaporization) tech 
niques, which are self-regulating. With 
internal cooling (and porous cooling as 
well) rate of coolant flow must be pro 
grammed to correspond with the heat 
input. 

In contrast to the heat sink, porous 
metal, internal cooling, and change-of 
phase techniques, which are for tran 
sient conditions, radiation cooling would 
be applicable for steady state condi 
tions such as for a vehicle engaged in 
ustained hypersonic flight measured in 
hours instead of minutes 

If ‘‘q” input (steady state heat rate 
is less than the rate the body is capabl 
f radiating at the melting point, th 
idiation technique is possible 


High Temp 

Materials suitable for this mission 
vould require a high emissivility and 
high melting point, and include stain 

steel, Hastellov, high chromium 

ontent metals, and other high temper 
iture materials now being developed 
(hese materials can be used in rela 
tively thin sheets, in contrast to heat 
ink material thicknesses, because radi 
tion is a surface property and heat ca 
pacity in this technique is not an 
ssential characteristic 

Promising construction for radiation 
heme is honevcomb sandwich wher 
the core becomes an additional radi 
itor of high effectiveness 

It may also be desirable to back up 
the surface material with an insulator 
thickness of which would be dependent 
m operating temperature of the surfacc 
material Low thermal conductivit 
vould be a desirable characteristic for 
the insulator, and materials such as 
thoria and alumina may emerge as tvpi 
il backup insulators 

Associated with techniques involving 
materials subjected to high heat flux 
rates are difficulties stemming from 
chemical interaction between hot at 
mospheric constitutents and surface ma 
terials. Conditions surrounding § this 
chemical interaction are different from 
those encountered in laboratories or in 
past industry experience, and when 
burning or reaction occurs it does not 
happen in the conventional sense 

Chis means that evaluation of any 
materials for advance flight regimes 
must also include an aerothermalchemi 
cal analysis. This involves consideration 
of aerodynamic flow’ thermodynamic 
properties of atmospheric constituents 
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assistant available 


His name is STANPAT, and though he is not human he can swallow 
up your tedious re-drawing and re-lettering of standard and repetitive 
Blueprint items for 24 hours a day if need be — without tiring. 
STANPAT is the remarkable tri-acetate sheet that is pre-printed with 
your specification and revision boxes, standard symbols, sub-assem- 
blies, components and cross-sections . . . with adhesive front or back, 
waiting to be pressed into position in 15 seconds! Reproductions are 
unusually crisp and clear, guaranteed not to wrinkle, dry out or come 
off. STANPAT saves hundreds of hours in drafting time and money, 
allowing the engineer more time for creative work. 


sdy employed in numerous firms, STANPAT can go to work 


PEEL the tri-acetate 
“adhesive from its 
backing. 


PLACE the tri-acetate 
in position on the 
tracing. 


ee PRESS into position, 
will not wrinkle or 
come off. 


STANPAT CO. 
Whitestone 


A 


57, N. Y., U.S.A. 


*~ 


STANPAT CO., Whitestone 57, New York, N. Y., U.S. A. 


Phone: Flushing 9-1693-1611 
C) Please quote on-enclosed samples [_] Kindly send me STANPAT literature and somples 
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EXPERIMENTAL furnace brazing procedure (left) at North American Aviation uses outer retort to enclose inner retort which contains 


sandwich panels being brazed. Right, turbine blade made from tube of Poroloy sintered wire mesh for air cooling. 


and the surface material, and the physi 
cal-chemical interactions between at 
mospheric constituents and surface ma 
terials 

Relatively still in a state of infancy, 
acrothermalchemistry has progressed to 
the point where laboratory experiments 
have demonstrated principles and pro- 
vided data for sound design. Future ap 
plications of aerothermalchemistry will 


CX. Cw 


be definitely related to the general re 
associated with ballistic 
refinement involving higher speeds, long 
ranges and shallower re-entry angles, as 
well as with satellites and craft 

One company which been 
tively engaged in devising methods and 
materials for coping with high heat flux 


gime missile 


space 


has ac- 


environment associated with hypersonic 
re-entry conditions is Aeronutronic Sys- 


- . 
"Zero-motion** Braid”. 
Elongation or contraction at 
operating pressure: Less than 
Ya of 1%. 
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tems, Inc., Glendale, Calif. It has mad 
exhaustive studies of all the heat 
dling schemes and now is exploiting onc 
of these approaches, under contact, with 
a probability of early development 
Aeronutronic personnel associated with 
this research and development include 
Dr. Joseph Charyk, director of ASI's 
Aeronautic Laboratorv; Dr. D \ 
Dooley, head of Missiles Analvsis Sec 


h in 
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tion; and Dr. D. Altman, Manager, 
Propulsion Department. 

Engine development for out-of-atmos- 
phere travel also will be a fertile field 
for proving of methods and materials 
associated with handling high heat con 
ditions. Extended out-of-atmospherc 
missions will call for higher performance 
propellants with flame temperatures ex 
ceeding 6,000 F. 

This means that rocket people will 
be working in a common area with 
those engaged on re-entry problems, 
since rocket temperatures will be ap 
proaching those associated with re-entry 
conditions. As re-entry problems are 
solved, propulsion people will be able 
to draw upon results to design engines 
for appreciably higher specific impulses 

[wo parallel areas associated with 
entry and rocket engine development 
include the heat sink and internal cool 
ing. Heat sink technique is similar to 
that often used for solid propellant noz 
zles, where burning time is relatively 
short and surface heat input is absorbed considered as a nozzle material in to operate at Mach 3 or better in su 
in the material mass. Internal cooling plasma jet devices In other applica tained flight l'emperatures expected 
is similar to regenerative cooling in the _ tions, Poroloy is being investigated for to be encountered in external and in 
case of the rocket use as an air-cooled porous turbine bladc ternal structure are in the 800-9001 

One of the materials being considered shell and as turbojet combustion cham- region. Materials in the picture includ 
in the manufacture of rocket engines _ ber liner the semi-austenitic PH stainless steels, 
containing porous liners and nozzle sec- l'o cope with temperature levels be- _hot-work die steels such as H-11 type 
tions is Poroloy, sintered woven wire low that of general re-entry conditions, tool steels, and new titanium alloys such 
mesh for transpiration cooling. ‘This work is being pushed on materials and as 6Al4V, 4Al13MolV, and 16V2.5Al, 
porous metal arrangement is also being — structures for future aircraft projected now being developed under Dept. of 








EXPERIMENTAL resistance-welded wing box designed by NAA has corrugated vertical 
shear beams topped by longitudinal spar caps (dotted lines) attached to inner face sheets 
of top and bottom corrugated sandwich skin panels. 


oa - ao -_-- _ —_ —. _— 
r - = ~ sk No blow-off, 
4 \ “ neo weeping, no seepage through 
Pure Tefion® innercore. No \ / specified range of temperatures 
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Hose Assembly... Titeflex 
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GUARANTEED! Titeflex Springfield “‘110’’ Hose Assemblies 
are approved for military use at operating pressures up to 
1500 psi between temperatures -67° F and + 450° F. They are 
guaranteed against blow-off at their specified range of tem- 
peratures and pressures. Any hose assemblies found defec- 
tive under these conditions will be replaced without charge. 


*Tefion is a DuPont trademark 
for its tetraflvoroethylene resin. 
**Titefiex, inc. trademark. WRITE TODAY 
for the new 
Titefiex 
Springfield ‘110° 
Aircraft Catalog 
Supplement 


TITEFLEX, INC. 
517 HENDEE ST., SPRINGFIELD, MASS, 
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to be found in any Randall Design is 
“FORESIGHT?” Several years ago, Randall 
designed their Hot Air Bleed Valve to withstand 
the tolerances required of component parts for the 
aircraft then in use. Randall’s valve, because of 
the inherent soundness of its design, and Randall’s 
engineering foresight, not only performed with 
utmost precision then, but, with little change or 
cost it was altered to meet the demands 

of today’s supersonic speeds. 


Our HOT AIR BLEED VALVE is only one of the 
numerous precision component parts designed, 
tested, manufactured, proved by 
Randall Engineering Corporation for use in the 
accelerated Missile and Aircraft Industry. 


* FORESIGHT 





Tolerance for temperatures as high as 
825°, pressure up to 250 p.s.i.g., and flow 
rates reaching 3 pounds per minute. 
Built for exclusive use in the Douglas 
A3D-2P, Randall’s HOT AIR BLEED 
VALVE meets all of the rigid reliability 
requirements demanded of a component 
part of an aircraft designed for speeds 
far in excess of sound. 


RANDALL ENGINEERING CORPORATION 


5933 Bowcroft Street, Los Angeles, California Telephone TExas 0-5511 
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alloy 


Defense’s titanium sheet rolling 
programs. 

One of the companies deep in the 
work of evaluating these steels and al- 
lovs is North American Aviation, Inc., 
which is investigating properties, fabri- 
cability and reproducibility. Heavy em- 
phasis is being placed on research and 
development to prepare these metals 
for production design and fabrication. 
In addition to being harder to work, 
these materials probably will appear in 
structural forms different from 
used in conventional practice. 

Bulk of materials will be in flat-rolled 
form, including light-gage plate, 
strip and foil. Emphasis also will be 
placed on extrusions because of the 
great flexibility of shapes available in 
this form, which permits more efficient 
design, plus the savings available in re 
Emphasis will 


those 


sheet, 


ducing machining time 
also be placed on zero-draft forgings. 


Tolerances 


Big problem m the high-temperature 
flat-rolled products will be to obtain 
the material in sufficient widths and 
lengths desired flatness, and close gage 
tolerances. Latter two requirements are 
very important because manufacturing 
researchers declare that there is no 
point in specifying very close tolerances 


for assembly and detail parts if raw 


material tolerances in flatness and gage 
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FUSELAGE of turboprop powered Grumman Gulfstream business plane takes shape at 
company’s Bethpage, Long Island, plant. First flight is scheduled soon. 


exceed allowable variations for fitup. quirements and, with this informat 

Also, over-tolerance in steel and tita it will determine if and to what extent 

nium alloys means more dead weight government support will be needed t 

than in an aluminum alloy structure obtain material forms in sizes, gage anc 
Air Force interests in the raw mate conditions required 

rial problem is very keen now. It has Big difference between today's ait 


craft cted for 


peed 


and those proj 


asked industry to report on future re 
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Wallace O. Leonard, Inc. 
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Cherry Research Guides Production 


Of Better Aircraft Fasteners 


Step by step, through more than 
two-dozen exacting operations, 
specially selected wire is formed 
into precise Cherry Blind Rivets 
and Lockbolts* for use in today’s 
aircraft, missiles and rockets. 

At each step in this procedure 
the guiding hand of the Cherry Re- 
search and Development Depart- 
ment is in control. For the engi- 
neers in this department devote 
their time exclusively to the de- 
velopment and production of bet- 
ter aircraft fasteners. 

The methods—many of the 
machines—the quality tests were 
devised by Cherry Research to 
give the aircraft industry and the 


military efficient fastening. In ad- 
dition, they are supplied in the 
volume needed to keep production 
lines moving on schedule. The 
Santa Ana plant has the highest 
rivet capacity in the world. 

These are reasons why Cherry 
Rivets and Lockbolts are standard 
in the aircraft industry—and why 
they give maximum performance 
—make possible lower unit costs. 

For information on how Cherry 
fasteners and the tools for install- 
ing them can help improve your 
fastening efficiency, write to 
Townsend Company, Cherry Rivet 
Division, P. O. Box 2157-N, Santa 
Ana, California. 


“Licensed under Huck patents RE22,792; 2,114,493; 2,527,307; 2,531,048, 2,531,049 and 2,754,703 


CHERRY RIVET DIVISION 


SANTA ANA, CALIFORNIA 


Townsend Company 


ESTABLISHED 1816 @ NEW BRIGHTON, PA. 
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Mach 3 and above is that the high- 
temperature materials of construction 
will permit use of fusion welding as an 
assembly procedure instead of joining 
by mechanical fasteners This fusion 
welding technique will be applicable 
to components such as fuselage sections 
as distinguished from structural detail 
parts which also could use welding and 
brazing in their makeup and which 
could be attached to main structure by 
resistance welding 

According to Robert Kostoch, NAA’ 
Material and Process Group Leader 
fusion weld inspection standards will 
have to be developed specifically for air 
craft assembly applications. Big factor 
will be quality control, which will be 
essential to develop economical accept- 
ance levels and economical and fast in 
spection techniques for structural com- 
ponents. Because semi-austenitic stain- 
less steels and titanium alloys will be 
used in welded assemblies and sand 
wich type of construction, in-process 
quality control becomes a prime factor 
Inspection after assembly or part com 
pletion will be less feasible than in to 
dav’s conventtonal riveted aluminum al 
loy structures. 

Structural makeup of the very high- 
speed plane will emphasize heavily 
honeycomb and /or corrugation all-metal 
sandwich construction to a much greater 
extent than in use today. In general, 
the high-temperature steels and titan- 
ium allovs will lend themselves to both 
brazing and resistance-welding tech- 
niques, 


Key Factors 


According to Gordon Fairbairn, 
supervisor of metals in Kostoch’s Mate 
rials and Process Group, important 
factors will be 
@ Detail design of the sandwich to per- 
mit efficient unloading will make criti- 
cal the design of such items as inserts 
and edge attachments. 

e Reproducible product, as_ distin- 
guished from laboratory product, will 
have to be achieved. 

e Tolerances of brazed or resistance- 
welded detail parts will have to be held 
to a finer degree than on conventional 
structures. 

e Heat treatment will involve problem 
of compatibility of the brazing cycle 
with heat-treat cycle. 

@ Development of brazing materials and 
equipment will be big factor. This in- 
cludes heating media and tooling such 
1s positioning, handling, and straight- 
ening fixtures. Brazing materials will 
have to be compatible corrosion-wise 
with materials being brazed. 

¢ Development of _ resistance-welding 
techniques and equipment will require 
considerable exploration. 

e Avoidance of warpage will be problem 
during the heat-treat cycle following 
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brazing and during the welding cycle it 
self. 

e Inspection of detail structural parts 
to insure good bond between brazed or 
resistance-welded components. 

e Methods will have to be devised to 
facilitate factory and field repair of 
brazed or resistance-welded compo 
nents. 

Many other materials are being stud 

ied for specific applications for future 
high-speed combat aircraft 
e Ceramics are being investigated as a 
coating material for heat- and oxidation 
resistance and thermal insulation ser 
ice. Ceramics also might be adapted to 
clectrical systems as insulators, for high 
temperature bearings, radomes and an 
tenna windows. 
© Powder metallurgy products are being 
evaluated as bearing material impreg 
nated for lubricity. 
e Sintered wire mesh for transpiration 
cooling of surfaces is being studied for 
high temperature applications. Poroloy, 
for example, can be made with a pore 
which slopes at an angle to the surface 
of the metal to introduce cooling air in 
a direction approximately parallel to 
that of the slipstream, thus creating 
minimum turbulence and heat transfer. 
e High temperature finishes, such as 
platings and inorgani¢ coatings also are 
under evaluation for critical jobs. These 
finishes will be required for protection 
against corrosion, crosion and heat oxi 
dation, and for desired reflectivity and 
emissivity characteristics of both exter 
nal and internal surfaces, Fairbairn savs. 
© Beryllium is looked upon as a very at- 
tractive material for future high-speed, 
high-temperature aircraft, but present 
development of ductile beryllium allovs 
in product forms is not considered sufh- 
ciently advanced by structural re 
searchers to warrant use as a gencral 
structural engineering material. 


Specific Uses 


Nevertheless, NAA is considering the 
metal for specific applications where its 
lightweight, high stiffness, high specific 
heat and corrosion-resistance would spe- 
cially fit. Possibilities include heat 
sink —— such as behind leading 
edge of wing to quickly dissipate heat 
buildup on surface and for fairing mate- 
rial over external controls where stiff- 
ness, rather than strength, is important. 

Environmental problems associated 
with metals in general will be a critical 
factor in future high-supersonic aircraft, 
since specific information in this area 
is not completely available. Factors 
which will require considerable study 
include effects of temperature, exposure 
to specific chemicals such as exotic 
tuels, and nuclear radiation. Another 
prime area will be research on environ- 
mental relationship to stress-corrosion 
and fatigue life of metals used at high- 
strength levels. 
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You Get 


MORE POWER—Less Weight 


with the New 


CHERRY G-85 


The new Cherry G-85 lockbolt gun 
is designed to give you maximum 
pulling power with less weight. Its 
simplified rugged construction as- 
sures low maintenance costs. The 
gun weighs only 10.5 pounds, which 
reduces operator fatigue. 

No special air supply is required 
with this lightweight gun, because 
it develops this high capacity at 
normal line pressure. 

As the leader in the field of special 
aircraft fasteners, Cherry Research 


Lockbolt Gun 


and Development department has 
produced this new lightweight, 
high capacity gun to increase the 
efficiency of installing lockbolts.* 
The G-85 gun may be adapted for 
setting stainless steel, monel, alu- 
minum and carbon steel Cherry 
blind rivets. 

For information on the new 
Cherry G-85 gun write Townsend 
Company, Cherry Rivet Division, 
Post Office Box 2157-N, Santa 
Ana, California. 


*Licensed under Huck patents RE22,792; 2,114,493; 2,527,307; 2,531,048; 2,531,049 and 2,754,703 


CHERRY RIVET DIVISION 
EET STAN SOR 
Townsend Company 
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om. viation’s standard 


transparent plastic 


PLEXIGLAS is @ trade-mark, Reg. U.S. Pat. Off. and in other principal countries 
in the Western Hemisphere. Chemicals for Industry 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 130 Queen’s Quay East, RI @owrnw = HAAS 


Toronto, Ontario, Canada. 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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@ RESEARCH & DEVELOPMENT 


Reliability Key to Propulsion Problems 


By J. S. Butz, Jr. 
New York—Now that rocket engine systems have enough thrust to initiate 
space travel by pushing manned vehicles to orbital speeds, several urgent 
tasks lie immediately ahead for the propulsion industry. 


It must create 
¢ More reliable liquid fuel rockets and 
more controllable solid rockets to give 
manned vehicles a better chance of 
completing a given mission. 
e Very high speed air-breathing engines 
so that rocket powered boost-glide air 
craft and flight paths are not the onl 
type available at high Mach numbers 
e Low-thrust, high specific impulse pro- 
pulsion systems for economical space 
travel 
® High energy fuels to increase the 
pavload and range of missiles and air- 
craft to lower the cost of orbital re- 
supply and flight at high supersonic 
speeds. 

lhe relative merits of solid and liquid 
fuel rocket engines have become the 
center of a great controversy which 
spread last vear from the engineering 
conference table through the technical 
press and into publications with general 
readership. This method of airing tech 
nical differences probably will be re- 
peated many times in the near future 
is long as public interest in rockets does 
not wane 


Reliability 

Most important point in the contro- 
is reliability. Liquid fuel engines 
in the development stage have been on 
public view at Cape Canaveral for many 
months and their demonstrated reli- 
ability has not been high. 

However, it is claimed that opera- 
tional liquid rockets such as the Red- 
stone’s engine have a reliability of bet- 
ter than 90% 

New capsulated methods of fueling 
liquid rockets will cut their long ready 
time and make them more competitive 
with solids in that respect. 

Solid fuel rockets which require 
practically zero time to be readied for 
firing have exhibited a reliability of 
more than 95% in large scale use. In 
many applications the solid engine pro 
vides superior performance, according 
to their backers, because the empty 
weight of the engine is very small as 
compared to the take-off weight. This 
superior weight efficiency more than 
makes up for the somewhat lower spe- 
cific impulse of the solid propellants if 
the engine weight is a large percentage 
ot the total missile weight. 

In answer to this argument, liquid 
fuel advocates say that the mechanisms 
needed to control the direction of the 
solid rocket exhaust and the engine 
thrust add enough weight to the en- 


VCTS\ 
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gine to eliminate its high weight efh 
ciency. Also these mechanisms reduc< 
the overall reliability of the solid fuel 
engine and bring it into line with liquid 
propellant engines, according to som< 
engineers. 

Most impartial or objective observers 
feel that each type of rocket engine has 
a definite ‘superiority for certain appli 
cations. 

Overall statements about these appli 
cations are not possible as both types 
of engines are being improved at a 
rapid rate. 

Air-breathing, turbojet engines ar 


now in operational use above Mach 2, 


a speed that was considered impossible 


Toda 
devel 


for them less than 10 years ago 
engine manufacturers say that 
oping Mach 4 turbojets would be n 
more difficult than designing the Mach 
2 engines 

Che past vear ended with the manu 
facturers fearing that the government 
would not contract for turbojet 
capable of Mach 4 or 5. 

In all probability such engines would 
be a combination turbo and ramjet. At 
speeds around Mach 3 when compres 
sors stop contnibuting to engine power 
the rotating parts of the engine would 
be bypassed and the afterburner alone 
Main 


engines 1S 


large 


would function advantage at 
tributed to such that the 
would provide sustained power over the 
whole speed range of an aircraft. The 


JET ENGINE is tested in propulsion wind tunnel at Arnold Engineering Development Cen 
ter. Perforations in walls, floor and ceiling permit removal of boundary layer flow to plenum 


chamber around test section; eliminate reflection of shockwaves. 


Portion of scavenging 


scoop is downstream from tailpipe, lower right. 





STAINLESS STEEL 
HONEYCOMB FUSELAGE SECTIONS STEEL WELDMENTS 
SANDWICH STRUCTURES 


PISTON AND JET HORIZONTAL 
POWER PACKAGES STABILIZERS STRUTS 


METAL BONDED 
- f ‘ - 
Bre yFORS STRUCTURES 


AIRCRAFT SPECIALISTS IN MANY FIELDS 


Today, Rohr is the world’s largest producer of components for flight . . . from 

power packages to elevators to exotic, new structural materials. And, through long 
experience, selected design and engineering talent, plus unique manufacturing machines, 
Rohr is a real specialist in these many fields. More than ever before, Rohr offers 
America’s aircraft industry a wide diversity of production facility 

for fast, low-cost, precision manufacture of components 


for present and future flight. 


MAIN PLANT AND HEADQUARTERS: CHULA VISTA, CALIF.; PLANT: RIVERSIDE, CALIF.; ROHR 


Pil ia fla meae) ite) ft hile), | 


ASSEMBLY PLANTS: WINDER, GA.; AUBURN, WASH 
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boosting to flight 
would and_ the 
wer for landing and 

maneuverability 
i lectri Company 
mother use for such 
proposed them as pow 
for overable first stage for ballistic 
missiles. In this manner total weight 
of the missile would be reduced because 
the oxidizer supply would come from 
the air. Also, the first stage would be 
radio controlled and could be brought 
back to the launching site after carry- 
ing the missile to Mach 5 or so and an 
altitude of about 100,000 ft. The 
self-transportable nature of the turbo- 
jet powered first stage would greatly 

tacilitate missile mobility. 


Design Problem 


Crucial design problem of very high 
speed turbojets is to insure that the 
engines will provide rapid acceleration 
for an aircraft or missile up to cruis¢ 
speed If acceleration is not good the 
required fuel supply and vehicle siz 
ind weight goes up rapidly. Efficient 
inlet and exit nozzle performance from 
ibout Mach 1 to Mach 3 is essential 
to high thrust and good vehicle accel 
ration. Variable geometry inlets and 

zk will be sed to obtain th 

ired performance 

Ra 7 ; ' 

consideration 

( ntinuou powel!l 

lach 4+. Ramjet cvcle of the turbo 

njet is in this category. The National 

\dvisory Committee for Aeronautics 

work on engines using ram compression 

is tvpical of the U.S. effort. The NACA 

studying ramjet performance from 
2,700 to 4,600 mph. 

[wo outstanding problems remain 
for ramjet designers 
e Cooling engine parts. 

e Obtaining useful thrust from fuel 
energy at very high speeds (above 6,300 
mph) 


Cooling 


Above 3,000 mph. the temperature in 
the combustion pooh we of a ramjet is 
ibout 5,000 deg., which is above the 
melting temperature of most usable 
metals today Apparently the most 
promising method of keeping the in 
side of the ramjet cool enough to r 
main structurally sound is to use re 
generative cooling. The ramjet would 
have double walls and the fuel would 
be circulated in this hollow wall as a 
coolant before it was burned 

Burning fuel in the combustion 
chamber at speeds above 6,300 mph 
does not raise the temperature of the 
air passing through the ramjet. At first 
glance it would seem that the engine 
would not produce useful thrust above 


that speed. However, careful design 
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STAINLESS STEEL 
HONEYCOMB FUSELAGE SECTIONS 
_SANDWICH STRUCTURES 


ELEVATORS 


HORIZONTAL 


STEEL WELDMENTS 
¢ STABILIZERS 


OPPORTUNITIES FOR DESIGN ENGINEERS 


With over a quarter-billion backlog, more than 50% commercial, Rohr 
offers the skilled aircraft design engineer the industry's utmost in long- 
range security and quick advancement opportunity in the fields of conven- 
tional and jet power packages and other major military and commercial 
aircraft components. 


Forward resume to J. L.Hobel, Industrial Relations Manager, Rohr Aircraft 
Corporation, Chula Vista, California, Dept. 2 


. 
AIRCRAFT CORPORATION 
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From Electro Instruments 





Typical digital, missile electrical 
checkout system using the new E-I 
modular design. All E-I modules 

are designed to fit standard 19” racks. 


Now build precision 
digital voltmeters, 
digital ohmmeters, 
digital ratiometers, 
or complete digital, 
missile electrical 
checkout systems 
from standard, 
off-the-shelf modules 


comes the newest advance in 
precision digital instrumentation— 





Specifications 
Display 


Range 
Accuracy 
Automatic 
Features 


Controls 


a 
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Transistorized, plug-in 
modules for measuring 

DC to 0.01%, AC to 0.1%, 
ohms to 0.01%, DC ratios to 
0.01%, and AC ratios to 0.02% 


Pius auxiliary modules for building 


complete automatic digital systems 


DC DIGITAL VOLTMETERS 


Mode! DVA-400 

4 digits, polarity, 
decimal point 
.0001-999.9 volts 
+1 digit 

Polarity, ranging 
Digits gain, manual 


and automatic ranging 
power on-off-standby 


Write for Bulletins 180.1 and 180.2 


Mode! DVA-500 

5 digits, polarity, 
decimal point 

0.0001 -999.99 volts 

+ (0.01% and 1 digit) 
Polarity, ranging 


Digits gain, manual 


and automatic ranging, 


power on-off-standby 
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AC-DC DIGITAL VOLTMETERS 


Specifications Mode! DVA-410 
oc 


ac 
Accuracy 
Frequency 
Response 
Range 
Controls 


Same as DVA-400 


0.1% or 2 digits 
30-10,000 cycles 


-0001-999.9 volts 


Same as DVA-400, 
AC-DC 


Mode! DVA-510 
Same as DVA-500 


0.1% or 2 digits 
30-10,000 cycles 


0.0001-999.99 volts 
Same as DVA-500, 
AC-DC 


Write for Bulletins 180.1, 180.2, 180.4 






















DIGITAL OHMMETERS 





Write for Bulletins 180.1, 180.3 


Modules never become obsolete— As needs change simply 

regroup present modules or add new ones. Your system is 

always up-to-date at minimum cost and engineering. Inter- 
nal construction is also modularized for maintenance ease. 

Fully transistorized circuitry—Al]|] transistor circuits on 

encapsulated plug-in cards 

* gives increased reliability 

¢ reduces power consumption 

¢ lowers heat dissipation 

* permits miniaturized packages 

¢ eliminates radio noise and line transients 

Many new advanced application features and specifica- 

tions—The result of thousands of applications and field 

experience from more than 2,500 digital instruments and 
systems. 

e Now you can “read through” superimposed ripple on DC 
—and know its magnitude—by using the calibrated digits 
gain control located on the front panel. Steps by 1, 2, 3, 
4, 5, 10, 50 and 100 digits. 

¢ Controlled ranging by switch position—“automatic, “hold? 

“manual”—enables operator to manually control range 

position but still select automatic ranging in the same 

instrument. 

Power control for “on?” “off?” and “stand by” positions. 

Wider dynamic range covering all voltages from 100 micro- 

volts to 1,000 volts, resistance range from 10 milliohms to 

10 megohms—in single instruments. 

Input power frequencies from 50 to 400 cycles. 

New balance logic for faster down ranging. 

Automatic AC ranging from 30 to 10,000 cycles. 

Controlled stepping switch drive increases switch life by 

a factor of five—proved by actual tests. 

Meets many MIL specifications. 


AC RATIOMETERS 






















Specifications Mode! DOA-400 Mode! DOA-500 Specifications Mode! DRA-480 Mode! DRA-490 
Display 4 digits 5 digits Display 5 digits 5 digits 
Range 00.01 ohms to 000.01 ohms to Ratio Range 0.0000-1.0999 0.0000-1.0999 

10 megohms 10 megohms Accuracy* +2 digits +2 digits 
Automatic Ranging Ranging Controls Digits gain, power Digits gain, power on- 
Features on-off-standby off-standby, reterence 
Controls Digits gain, manual Digits gain, manual selector 

and automatic ranging, and automatic ranging, External Reference 1 volt rms Choice of 3 

power on-off-standby power on-off-standby *c 

4 alibration at 400 cycles; 60 cycle models also available. 

For accuracy specifice tions see Bulletin 180.3 





Write for Bulletin 180.9 


Complete specifications are available 
on all basic and auxiliary modules. 
Write for your set of catalog sheets today. 
















MAXIMUM FLEXIBILITY 
1. Universal 314”x 19”x 12” chassis 
with mounting hardware for any 
rack. 


2. Digital outputs may also drive 
storage matrices, go-no go com- 
parators, and other auxiliary 
modules. 


3. All contacts readily accessible at 
rear panel on connectors. 










4. With auxiliary plug-in modules, dig- 
itized data is provided in printed 
form, punched cards or tape with 
no modification to basic measur- 
ing instruments. 















DC RATIOMETERS 





Specifications Mode! DRC-400 Mode! DRC-500 Mode! DVC-400¢ 












Display 4 digits 5 digits 4 digits, polarity 
Ratio Range* 0000-.9999 00000-.99999 00.01-99.99 volts 
Accuracy +1 digit +(0.01% and +1 digit 
1 digit 
Controls Digits gain Digits gain Digits gain 
power on-off- power on-off- power on-offe 
standby standby standby 
External 







Reference** 1 to 10 volts 10 to 100 volts + 100 volts 
*Models DRA-400L and DRA-SOOL, 10% overscale 
read out. For higher ratio ranges, see Bulletin 180.7, 
tRecommended for computer applications 
**internai reference supply optional; specify 
DRA in place of DRC 
Write for Bulletins 180.1 and 180.7 
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ENGINE 
COMPONENTS 
by LAVELLE 


From propeller spinners and cuffs, to flame holders, shrouds, 
combustion chambers, liners, exhaust nozzles and tail pipe 
assemblies —major manufacturers rely on Lavelle components 
to meet exacting performance standards required of today’s 
turbo prop and turbo jet powered aircraft. 











Lavelle has the seasoned experience plus advanced facilities 
and skilled personnel to produce the most critical engine, 
missile, airframe and radar components to rigid government 
or commercial specifications . . . in stainless steel, titanium, 
aluminum, or heat resistant, high strength nickel alloys. 


Where your performance standards demand dependable delivery 
of precision welded sheet metal components or assemblies at 
reasonable cost . . . see Lavelle for the finest in specialized 
fabricating services. 





Write for illustrated brochure describing Lavelle’s services in detail. a 


ee 
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LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 
Between Philadelphia, Pa., and Trenton, N.J. 
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can make the ramje 
higher Mach number. 

The reason that burning fuel do 
not increase the gas temperature is that 
the gas is already at its dissociation 
temperature and the fuel energy is used 


; 


to dissociate the gas molecules int 
their separate atoms Development 
work is being conducted to determine 
the correct length and geometry for the 
ramjet tailpipe so that complete recom 
bination of the molecules may occur 
before the gas leaves the engine and 
thrust will be produced. 

Above Mach 2 dissociation losses get 
to be a problem and above 5,000 mph 
they can amount to a 50% loss in 
thrust. 


Space Engines 


\ number of quite heavy engines 
have been proposed by various manu 
facturers and government agencies to 
power vehicles that would operate onh 
in space. They would be assembled at 
some space station in orbit around the 
Earth. Most of the engines would have 
very low thrust compared to the large 
liquid rockets which would take the 
parts of the space ship from Earth into 
orbit. They would however have a high 
specific impulse Therefore, even 
though the total weight of such an 
cngine would not be anv lower for 
given space journey than a chemical 
rocket engine its resupply requirement 
for succeeding journevs would be com 
paratively nil 

lor each trip into space the liquid 
fuel engine would require that more 
than 80% of its total weight in propel 
lants would have to be brought up from 
the Earth. The ion engines would need 
a very small percentage of their weight 
in fuel, and the total cost of space 
exploration through a long series of 
journeys would be substantially lowered 

High energy fuels for rockets and 
air-breathing engines are receiving con 
siderable development effort in the U.S. 
Most liquid rocket engine manufac 
turers are well along with systems using 
fluorine as an oxidizer and either hv- 
drogen or ammonia as a fuel. These 
propellant combinations are near the 
top of the specific impulse list for 
chemical propellants. 

Estimates are being made that full 
scale fluorine motors will be well into 
the flight test stage within two vears. 
Some chemical companies have already 
built special trucks to transport fluorine 
by highway and truck load quantities 
are now being used with experimental 
engines. Payload weights will - 
steeply when these high energy propel 
lants are available and bui lding manned 
orbital stations will be more practical 

rhe only high energy fuel nearing 
the operational stage for air-breathing 
engines are boron based fuels. Callery 
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Chemical Company and Olin Mathiec- 


son have both built plants to produce a 
that is as easy to handle 
gasoline. ‘These fuels 
range of today’s au 


boron fuel 
ind non-toxic as 
will increase the 
craft about 4 In new vehicles like 
North American’s WS-110A_ chemical 
bomber the density of the 
boron fuel olume and 
ncreased pet 


Even 


greatel 


1) 


will result in less 
formance for a 
onstruction 1S 


to produce the 


given rang 
though undet 
vay to prepare 
new fuel the total estimated production 
capacity is not large. It would be 
enough to keep a bomb group of about 
30 planes operating. Therefore, it would 
seem that the boron fuel would prob 
ibly not be all of a 
flight 

Also at present it is 
n fuel in a turbojet because of 

combustion products which 
damage turbine blades. They are 
factorv, however, in afterburners and 
rockets 

The immediate future for nuclear 
powcred aircraft is not very cléar. At 
the moment it looks as though the 
U.S. program will be accelerated, as 
certain segments of Congress are said 
to have rather definite information 
that Russia is rushing the construction 
of an atom-powered plane. 

Concern among the lawmakers is that 
Russia will reap another propaganda 
coup if they are the first to fly such a 
machine 

Not i] S 
Soviet activitv closely are in a 
that the pushing the 
aircraft 

Some informed 
that the U.S.S.R. never expends large 
amounts of money or man-hours on a 
project that is not virtually certain of 


. 
Di _ 
plant 


used during given 
not possible to 
use bore 
its solid 
satis 


observers who follow 
greement 
Russians are 
itomic 


opinion — indicates 


success 

This pattern has been 
closely in the past and the large rockets 
which launched the Sputniks are cited 
hese rockets were the 
product of many years of step by step 
development through smaller rocket 
projects. ‘The immense effort necessary 
to design the large fockets was not made 


follow C d 


as examples 
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until the successful completion of the 
work was assured. 

Security has 
iround the U.S 
ind no hint has been 


been eased somewhat 
atomic plane program 
given concerning 
} major discovery in materials or design 
technique which would indicate that a 
high 


pected in the 


performance aircraft can be ex 
near future. The weight 
problems surrounding the nucleat 
aircraft are formidable An 
submarine, for example, has a 
vehicle 


powered 
tomic 
power loading (pounds of 
eight per horsepower) of about 150 
nd for a sonic bomber the value must 
ipproach 

Problem of finding a 
terial light enough for such an 
has not been found. Technique of 
dividing the shielding between the re- 
actor and the crew’s quarters cuts down 
on required shield weight but the crew 
and the equipment in the aircraft get 
radiation dose This shortens 


aircraft and limits 


shielding ma- 
aircraft 


a sizable 
the service life of the 
the time that a man can serve 
such vehicles 

In view of these problems it is pre- 
dicted by most segments of the military 
services and many manufacturers that 
the only practical atomic aircraft will 
be a low-powered, low-performancs 
plane with great endurance and use 
fulness for anti-submarine’ warfare, 
radar early warning, etc. Supersonic 
high-performance nuclear vehicles will 
have to wait for lighter, effective 
shielding materials 

USAF made a significant 
during 1957 concerning the tvpe of 
atomic engine to develop for aircraft 
ihe open cycle engine, which heats the 
iutake air by passing it directly around 
the reactor, was continued while devel 
opment of the closed cvcle engine was 
essentially dropped. I'he closed 
tvpe uses an intermediate heat ex 
changer and a liquid metal such as 
sodium to heat the intake air 

General Electric is working on the 
open cycle and Pratt & Whitney on 
the closed. The Atomic Energy Com 
mission 1s continuing to support Pratt 
& Whitney's project. 


iround 


mor>re 


decision 


cvcle 
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THERE'S NO 
SUBSTITUTE FOR 
DEPENDABILITY... . 


Ed 
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DARNELL 


> CASTERS AND W 


Save ie 


RUBBER TREADS ... a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, 


RUST-PROOFED by zinc plating, 
Darnell Casters give longer, care-free life 


LUBRICATION . . . all swivel and wheel 
bearings are factory packed with o high 
quality grease that "stands up" under at- 
tack by heat and water. 


STRING GUARDS. . . Even though string 
and ravelings may wind around the hub, 
these string guards insure easy rolling at 
all times. 


and Packed 
with useful 
Dy. Vi. ee 


Distributors in 
Principal Cities 


DARNELL CORPORATION 


WINE 


LTo. 
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Symbol of a Reputation 


. @ reputation for integrity, for quality and 
service ... for advanced creative engineering 
achieved by New Departure in over half a cen- 
tury of precision ball bearing manufacture. 


ul 
0 
J 
L 
a 
< 
O 
l 
0 


You'll find this emblem is also symbolic of our 
determination to continue, in the fullest meas- 
ure, all those factors which have built that 
reputation. It is a visual pledge of this reso- 
lution to all our customers, present and future. 


Ss ay nktkawa es ci 


D 


turning point of 
modern industry 


NEV DEPARTURE 


DIVISION OF GENERAL MOTORS~-—BRISTOL, CONN. 


AHN 
FORWARD FROM FIFTY 
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@ RESEARCH & DEVELOPMENT 


Human Factors Geared to Space Flight 


By Russell Hawkes 


Progress of the young science of hu- 
man factors in flight can be measured 
by the growing proportion of research 


into behavioral aspects as studies of 
the more purely physiological problems 
begin to bear fruit in engineering and 
development work. The apparent shift 
in emphasis has been accompanied by 
rapid expansion throughout the field. 
Much of the credit for these trends 
must be assigned to Sputnik and an- 
other share must go to industry leader- 
ship for accepting the human factors ap- 
proach Ihe Soviet achievement was 
unmistakabk that will 
inhabit vessels in space in the not-too- 
distant future It also impressed the 
general public with the lagging pace of 
our own efforts in this direction 
Industry acceptance, at first hesitant, 
is now so complete that nearly every 


evidence men 


engineering department has its human 
factors group \ professional associa 
tion known as the Human Factors So 
ciety of America has been formed and 
in the first three exist- 


its membership passed 200 


months of its 
cnc 

The certainty of space flight and the 
upport ailable for it is 
drawing much of the advanced re 
cttort in direction Most 
in the field no longer regard sur 
vival in the hostile 
is a critical problem 


publi now 


search this 
expert 
environment of 
at least for 
up to several days 


space 


flight durations 


— 


Cosmic Radiation 


The danger of cosmic radiation 
been downgraded on the basis of data 
gathered in upper atmosphere rocket ex- 
plorations and the Man High II balloon 
flight of USAF’s Dave Simons. Much 
of Dr. Simons’ 32-hour flight was spent 
at altitudes in the vicinity of 102,000 ft. 
with only about 1% of the atmosphere’s 
mass to shield him from a respectable 
cosmic bombardment. The radiation 
count indicated that even without the 
scanty shield, it would take something 
like 2,000 accumulate an 
Atomic Energy Commission career dos- 


has 


vears to 


ig¢ 

The task of designing a canned, sur- 
vivable environment has largely been 
completed by the Navy in its develop- 
ment program for nuclear powered sub- 
The air regeneration systems 
of the Man High balloon gondolas 
embody of the Navv solutions 
l'emperature control does not seem too 
difficult since the space vessel should 
absorb heat on the sunlit side about as 
fast as it radiates it on the dark side. 

While estimates of the chance of sur- 
vival are generally optimistic, there is 
more controversy as to whether man 


marines 


some 
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XMC-2 full pressure suit is worn during weightlessness experiment. 


can function properly in space. USAF, 
which has top authority on all an 
nounced programs, insisting 
that no man-made equipment can sup 
ply the same capability for equal weight 

Man is a reliable sensor for a variety 
of inputs. The sensitivity of his eyes 
and ears are close to theoretical limits 
for resolution of a physical system 
With illumination in the radiation spec 
trum from 4,000 to 7,000 angstroms, he 
form and color and is seldom 


The 


Says yes, 


can see 
deceived by unusual perspective 
rods and cones of the retina may react 
to less than five quanta of energy. The 
most intense visual signal he can receive 
is about 100 million times as great as 
the least intense. His eve can detect 
an object which subtends a visual angle 
of as little as one-half 
his means that under ideal conditions 
it would be possible to see something 
with a diameter of x in. at a distance 
of a half mile. 


second of arc 


The energy in the smallest 
tible sound 1s only slightly greater thai 
that released by the random collision of 
air molecules The energy in 
at the threshold of pain is 10 trillion 
times greater. However, the frequency 
range of perceptible sound is only from 
about 20 to 20,000 cps 

As a computer 
tage of a good memory for 
and the 
one for 


pe Tr 


sound 


man has the advan 
gencralizec 
experience lisadvantage of 
poo! 

human brain with its 


The 
] 


billion binarv elements ha 


very recent sensor 
puts. 
i Vor 


that of most 
man-made computers but its ability t 


access time compared to 
draw generalized patterns from previot 
experience for with = the 
immediate situation 
tionally 
Since this process of filling up storag 
elements with patterns and im 
proving old ones precedes the state 
ment of the problem, man has a dis 


comparison 
makes it 
evaluations 


CxCCp 


good it relative 


new 
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What’s special 


about these 


POS PEt Sacre CO ON ne 


pneumatic controls? 


Janitrol pneumatic controls are special be- 
cause their reliability is proved in America’s 
newest aircraft. And behind them is a design 
team of sufficient size and experience to sup- 
ply prototypes—fast—to meet rigid specifica- 
tions, and to make production changes when 
needed. 

Multiple function actuation, pressure regu- 
lation, and air control are often integrated 
into a “package” that weighs less, takes up 
less room than individual standard controls. 

Choose from service-proved standard de- 
signs, a simple or complex modification, or 
set your own requirements. 

Three of many types on production air- 
craft: 1. Canopy seal regulator actuates me- 
chanically by canopy movement—maintains 
pressure in inflated seal, but releases instantly 
for emergency escape. Auxiliary port provided 
for other uses. 2. Pylon tank regulator with 
relief valve, maintains constant pressure for 
fuel transfer. 3. High pressure anti-icing 
valve, regulates bleed air pressure for use in 
anti-icing systems. 

Telephone or write your nearest Janitrol 
representative for a proposal on your next 
pneumatic control requirement. 

Janitrol Aircraft Division, Surface Com- 
bustion Corporation, Columbus 16, Ohio. 
District Engineering offices: Washington, 
D.C., Philadelphia, Columbus, Fort Worth, 
Hollywood. 

COMBUSTION SYSTEMS * HEAT EXCHANGERS + DUCT 


COUPLINGS AND SUPPORTS * PNEUMATIC CONTROLS 
HOT FUEL PRIME UNITS © PURGE GAS GENERATORS 


J: NIT FOL. 
a 


Circle Number 114 on Reader-Service Card 





@ré&bD 


tinct edge in the solution of unforeseen 
problems and he does his own coding 

Man can be taught to handle num 
bers but his time constants are too long 
to compete with man-made equipment 

Man’s muscles are versatile recipro- 
cating motors with truly remarkable 
fuel economy but their power Output 1s 
low and their response times are long. 
The back and legs can provide several 
hundred pounds of force briefly when 
properly applied and the arms are Ca- 
pable of bursts of over 50 lb. How- 
ever, fine control is impossible at these 
levels. 

lhe fingers provide smaller time con- 
stants than any other motor organs in 
the body and even these are quite slow. 
In highly developed skills such as typ- 
ing, the maximum output rate is only 
about 25 bits per second, corresponding 
to five or six letters. To capitalize on 
the relatively high response rate of the 
fingers, a number of test aircraft have 
been fitted with little “fountain pen” 
control sticks and early results look 
promising. 


Man-Jamming 


Unfortunately, all of man’s actions 
are subject to a varietv of interference 
and jamming. Fatigue, anxiety, physi- 
cal ills, overwhelming sensory stimuli 
and the negative transfer of past learn 
ing in which similarities are more ap 
parent than real: all are in the categor 
of “noise.” At present there is no 
objective wav of estimating the pet 
formance decrement caused by these 
factors 

Che problem of measuring them and 
getting a correlation between 
cause and effect plays a large part in 
the thinking of the many researchers 
now going into the question of human 
behavior in flight. 

In Man High II, David Simons un- 
doubtedly had a better opportunity 
than anyone else has had of making a 
subjective estimate of the effects upon 
human performance now existing in 
the totally hostile environment of space. 
He and his staff at Holloman AFB are 
now trying to put this estimate on a 
more orderly and objective basis. What 
he seeks is a measure of initiative and 
creative imagination under specific cir- 
cumstances. 

The term he favors for this measure 

“creativity index.” 

With other Air Force experts, he is 
convinced that cost, isolation from 
ground-based help and the importance 
of scientific and military missions in 
space will demand the utmost capability 
of the crew. A creativity index, when 
associated with the factors which in- 
fluence it, would make it possible to 
design equipment and plan missions in 
such a way that the crew would reach 
the critical point of the flight at the 


eX 0d 
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T-E HAS ONE FOR 


To switch or check thermocouple and 
resistance bulb circuits frequently 
you need a flexible switching system— 
one that meets the varied require- 
ments of many different circuits. 
Thermo Electric’s wide variety of con- 
nector panels and selector switches 
are highly adaptable. One of them will 
provide the right switching method 
for your circuit. Industry-wide use 
has proven their accuracy and 
dependability. 

Selector Switches 
Rotary Are ideal for checking or 
switching thermocouples or resistance 
bulbs, or connecting one instrument 
to a number of measuring points. For 
flush-panel or wall mounting. Choice 
of OFF to 6, 12 or 24 points. 


Key Two or three-position keys. 
Locking or non-locking construction. 
For connecting many sensing elements 
to one instrument, or, transferring 
them from one instrument to another. 


Single cases—12 to 144 points. 


EVERY APPLICATION 


Push Button Provide convenient 
ON-OFF checking of many tempera 
tures. Will also average temperatures 
from a number of sensing elements. 


Single cases—12 to 72 points. 


Connector Paneis 
Available in many sizes, shapes and 
capacities. They provide a convenient, 
centralized means of connecting ther- 
mocouples to indicating, multi-point 
recording or controlling pyrometers. 
Panels are made with a variety of 
plug-to-jack ratios—for all standard 


calibrations. A 64 position panel 


measures but 1314” x 7% 


Write For Bulletin 24-ws-C 


. 
‘Terme 
Electric CO., INC. 











SADDLE BROOK, NEW JERSEY 4 





in Canada: THERMO ELECTRIC (Canada) LTO., Brampton, Oat. 
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A NEW CONCEPT FOR USAF TRAINING 


Cessna’s 1-37 now in operation 

fits the new concept in USAF training: 
an easier transition into jets 

for Air Force Cadets. 

Side-by-side seating, 

combat flight characteristics 

with handling ease 

result in substantial 

training savings. 


CESSNA AIRCRAFT CO., WICHITA, KANSAS 
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peak of their usefulness. 

In Simons’ opinion, the most im- 
portant favorable factor will prove to 
be motivation. If strong enough, it can 
counterbalance almost any combination 
of unfavorable influences. It is also 
probably the dificult factor to 
measure precisely. Ignoring the effects 
of prolonged weightlessness which are 
still unknown, the strongest unfavorable 
influence likely to be anxiety arising 
from the crew member’s knowledge that 
his survival is completely dependent 
upon the proper functioning of all of 
the space 


most 


vessel's svstems. 

An allied approach to getting the 
proper human capability already exists 
in the form of USAF’s qualitative per- 
requirements information pro- 
gram In the past the program has 
dealt more with ground personnel, but 
the ipproach has general applicability. 
It is run bv the Air Force Personnel 
and ‘Training Research Center of 
ARDC and has been in existence since 
1954. Its aim is to provide a talent po- 
tential whil approach is in 

nded_ to that potential. 

OPRI approach includes the set 
of personnel selection standards 
and the development of training tech 
niques. It is already being applied to 
tal recon and weapon systems 
OPRI has 


weapon 


sonnel 


Simons’ 
maximize 


been used in about 50 
and has been credited 
with an age agp reduction in time 


d to 1 Operational status. 


X-15 Flight 
The North 


svstems 


TCs icl 


American X-15 IS CxX- 
to vield much human factors in 

on the subject of 
» control the aircraft 
altitudes It is likely to be 
erv influential in determining how and 
to what extent the pilot will control an 
orbital vehicle on re-entry and recovery. 

Somewhat similar problems are al- 
ready being encountered in operational 
aircraft. Navy pilots flying the Chance 
Vought F8U report difficulty with atti- 
control at extreme altitude be 
cause the horizon is so low in the field 
of vision that it makes a poor attitude 
As a result some pilots say 
they are on instruments almost 
tinuously regardless of the weather. 
They are also beginning to suffer from 
empty field myopia, in which the eves 
utomaticalh point at a dis 
tance of of the 


Ty 


| 
rormation, 


especi Ih 
} 


the pilot’s ability t 


t extreme 


tude 


reference 


con 


focus on 
ibout one vard because 
absence of visual references. 
St producing 
ous experiences with acceleration. Dut 
ing instrument flight, heavv G loads in 
turns tend to disorient the pilot. Below 
a certain value a conflict 
between visual and acceleration 
and there is some variation among pilot 
reactions. But at very high loads 
celeration cues predominate and pilots 


operations are curl- 


G loads cause 


cues 
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have difficulty responding to instru- 
ment presentations. 

Pilot reports such as these are gen- 
erally regarded as a valuable basis for 
further design but there has been 
difficulty in evaluating them becaus¢ 
of the differences languag¢ 
describe similar experiences 
it NACA’s Ames Laboratory 
gested a standardized rating 
system to get better correlation of pilot 
opinions. 

Industry experts feel that the pros 
pects for safe ejection from aircraft at 
high speeds still are unsatisfactory but 
that acceptable solutions are in sight 
as a result of recent engineering and 
development work With current 
equipment, escape is critical at low 
altitudes or at those above 35,000 ft 

At speeds above 450 kt. than 
50% of ejections are successful. 

Problem of cutting windblast and 
deceleration of the pilot after 
ejection is well on the way to solution, 
but longer deceleration raises minimum 
altitudes. During the past 
six or seven years, speeds have increased 
at the rate of 100 to 200 kt. per yea 
which also increases the time and alti 
tude required to decelerate the escaping 
pilot. If minimum escape altitude con 
tinues to increase linearly with speed 
it will be necessary to eject from 200, 
000 ft. at Mach. 6 


much 


used to 
scientists 


h ive sug 


adjective 


le SS 


casing 


safe escape 


DYNAMIC 
ALTITUDE 
SIMULATOR 


FOR TEST AND EVALUATION 
OF FLIGHT CONTROL 
EQUIPMENT AND 
INSTRUMENTS 


Simulates actual altitude 
conditions of high performance 
aircraft or missiles in flight 


Range — minus 1,000 to 80,000 ft 
Max rate — 50,000 ft/min 
Max response 10 cps 


Write for Brochure 


CALIFORNIA TECHNICAL INDUSTRIES 
Division of Textron Inc. 
BELMONT 6, CALIFORNIA 
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STRESSES in AIRCRAFT 
and SHELL STRUCTURES 


Brings together for the 
years of research ¢t 
t ry Cc 
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ent ir box | beams 
warpi ‘ , 7 SU! s . ar ind 
itouts. Compar alculations —_ 
with tes nduc yy the 
NACA. By Paul ~ pera ‘NACA, 
435 pp., 461 illus., $14.00 





MATHEMATICS 
for SCIENCE 
and ENGINEERING 


A reference book plan ned e 
neers and technician f 


apply the mathematica) 


| to solve a particular problem simp 
| Covers mathematics all the 


way fr 
to such things as complex nur 
series, and methods of approximat 


ior ‘By Philip 
L. Alger, Cons. Eng., GE, 369 pp., 
$6.95 


“417 figures, 





JET AIRCRAFT 
POWER SYSTEMS 


JUST PUBLISHED NJ 


Simply 
the v 


€ ‘By. J v "Sent am assa Russell na ‘Inc 
and ® D. Bent, Northrop Aero. Inst. 329 pp., 340 


illus., $10.75 
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Patent Notes for Engineers 
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, dust-free laboratories are 


THE STORY BEHIND THE STORY 


GYROSCOPES: 


Their Strange Properties Changed Our World 


Nearly 50 years ago Elmer Sperry trans- 
formed a child’s toy into a practical gyro- 
compass. In a major scientific break-through, 
man had harnessed the gyroscope’s unique 
ability to maintain the direction of its rota- 
tional axis and also its strange behavior when 
this axis is disturbed. 


[his historic achievement touched off a 
series of Sperry developments in gyroscopics 
which revolutionized marine navigation, 
gave new horizons to the airplane, and opened 
the door to outer space. For the marine 
gyro-compass was soon followed by the first 
automatic pilot for aircraft and the first 
guided missile, both introduced by Sperry. 


Through the years, new and improved 


had also become essential to our defense. 
Guiding and stabilizing bombers, fighters, 
battleships, submarines, tanks and torpedoes, 
the gyroscope also made possible the first 
bombsight and the first automatic computing 
gunsight for ships and aircraft. 

The gyroscopes of today—refined, modi- 
fied and adapted past all resemblance to 
their ancestors—are widely employed as key 
elements of precision devices on land, at sea 
and in the air. In Sperry’s modern labora- 
tories unique new gyroscopes are now being 
developed and produced to meet the chal- 
lenges of tomorrow. 





required to produce the highly accurate 
, gyro instruments, controls and systems by 


j rt : PY eres eiseanentl COMPANY 


SPERRY RAND 


Sperry gyroscopes for advanced inertial 
Sperry became essential equipment aboard 


ships and planes. By World War II, they 


igation and guidance systems in missiles, 


ind submarines. 
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91911 Successful tests aboard U. Ss. S. DELAWARE 91912 Lawrence Sperry, son of the inventor, 11913 First vessel 
d wort first to @ zed t 


prov N I # first Sperry Gyro-Compass was » Ay automatically using the first t y Sperry 


accurate navigation and infire control ry SCOT ymntrolled Sperry Stabilizer 


91919 Gyroscopic Turn Indicator and 1924 Precise navigation for the first round-the- 1929 First “blind” flight in covered cock- 1933 Wiley 
Drift Set guided Navy’s NC-4 Flying Boat world flight by Army’s Douglas planes was pit by Lt. Jimmy Doolittle using Sperry the-world flight alsow 
on first transatlantic flight provided by Sperry Master Compasses Gyro-Horizon and Directional Gyro gyroscopic automatic pilot 


— 


91942 In World War Il, Sperry gyroscopes 1942 Ship defense against aircraft -was 1946 Sperry began design of Sparrow I missile 1952 Improvec 
in bombsights and electronic automatic pilots greatly strengthened by introduction of which later became first U.S. operational air- helped pilots « 
enabled precision bombing Sperry’s gyroscopic computing gunsight to-air missile superiority in 


al 
“ 
, = 


71952 S.S. United States keeps on course, 1963 Navy's Regulus missile, built by Chance-Vought 1956 Sperry Gyrofin’’": Stabilizers 19656 Advanced Sperry gyroscopes 
on schedule with aid of Sperry Gyro-Com for ship or submarine launching, is directed over great reduce ship roll up to 90% for passen form core of electronic flight contro] 


pass and automatic steering system distance to target by Sperry gyroscopic controls ger comfort and cargo protection and bombing system for B-52 bombers 


1967 B-S8 Hustler, first supersonic jet 1967 Albacore, the sub that “flies” under 1968 Douglas DC-8 jetliner will have new Sperry 1977 Sperry gyroscopic devices are 
bomber, has extremely accurate Sperry water, has complete Sperry gyroscopic con- automatic flight control system to relieve pilot destined to guide space-piercing missiles 
navigation and guidance system. trol system similar to an airplane's fatigue and increase passenger comfort. and vehicles of the future 





FISCHER & PORTER 
TURBINE FLOWMETER 
BREAKS THROUGH 
CALIBRATION BARRIER 
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Performance curve for F&P turbine flewmeters | 
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Performance curves for conventional turbine flowmeters 


Re-calibrating for every change in fuel can get to be a very real 
barrier to metering efficiency. Conventional turbine flowmeters 
require a separate calibration curve for each change in viscosity. 
But F & P turbine flowmeters use the same calibration curve for 
all viscosities: one meter... one calibration ... handles all 
fluids. Dismantling and reassembly for inspection do not affect 
the calibration in any way. 


All-viscosity calibration plus long linear ranges, rapid transient 
response, simple rugged design, and insensitivity to meter 
attitudes and piping configurations make this flowmeter the 
ideal building block for missile fuel metering and engine test 
systems. Write for new Catalog 10C150. Fischer & Porter Co., 
5138 County Line Road, Hatboro, Pa. In Canada, write Fischer 
& Porter (Canada) Ltd., 2700 Jane Street, Toronto, Ontario. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 
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Northrop Snark SM-62 Missile Production Line 








ON GUARD IN CANADA...IN EUROPE... 
AND FOR THE FUTURE... THE AVRO ARROW 


From the first flight of the Mark I CF-100 in 1950, 
the development and performance of this all-weather 
interceptor for the Royal Canadian Air Force has 
won for it the role of front line defender in North 
America and Western Europe. 


The Avro Arrow, recently unveiled, begins an inten- 
sive pre-flight testing program. Under development 
for the interception role of the RCAF in the new 
North American Defence Command, the Arrow will 
have supersonic mission capabilities. 





AVRO AIRCRAFT LIMITED 


MALTON, CANADA 


Circle Number 62 on Reader-Service Card 


MAFMRER: AV. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 




















MANUFACTURING 





AIRCRAFT 


7 


INDUSTRY 


13- 


—_———_—___— 
MANUFACTURING '8}- 

16+— 
t 5+— 
14+ 















































[__]GROSS SALES 
MB BACKLOG 
(IN BILLIONS ) 


—-~NW DS Aan wN @ 














Le 





i950 1951 1952 1953 





Peak Earnings Cut by Restrictions 


The aviation industry hit a post-war sales peak of $11.5 billion in 1957, 
but accelerated effects of the continuing technological revolution and restric- 
tive and disruptive government policies reduced net earnings and posed grave 


problems for 1958. 


Total sales jumped about $2 billion over the previous 1956 peak of $9.5 
billion, with the commercial portion of the 1957 total rising to $2 billion— 
about 189% of total sales. This compares with about 11% commercial busi- 


ness and 89% military revenues only two years ago. 


Despite the record 1957 sales, profits continued to decline on a percent- 


7 90% 


age basis, returning only 2.4% gross sales in 1957 compared with 2 for 


1956. 


The industry entered 1958 with a 
backlog of $17.5 billion on its order 
books with billion of this 
accounted for by commercial business 
Employment reached a post-war peak 
of 914,000 by mid-1957 but 
rapidly during the fall and is expected 
to level off at about 800,000 workers bi 
the first quarter of 1958. Surplus of 
engineering personnel developed during 
last fall for the first time in 10 years, 


nearly $3 


receded 


but the increased emphasis on research 
and development in the field of space 
technology and advanced tvpe missiles 
started the engineer and scientist hiring 
rate on the upturn early in 1958. 

In addition to the $17.5 billion back 
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1958 


and development 


log, the aviation industry faced brighter 
prospects for 1958 due to an increased 
defense budget with virtually all of the 
funds being devoted to 
search and development and _ procure 
ment of advanced type aircraft, missiles 
and avionic equipment The Fiscal 
1959 defense budget as originally sub 
mitted to Congress by President Eisen 
hower in mid-January called for $10.4 
billion in new contracting authority in 
these fields plus $2.2 billion for research 
In addition, a $1.2 
billion supplemental defense appropria 
tion request for Fiscal 1958 was rushed 
to Capitol Hill with indications from 
Defense Secretary Neil H. McElroy 


increased 





1954 








I955 1956 1957 





that further supplementals would 
ubmitted to push development an 
procurement of kev aircraft, missile an 


wionic hardware 


Ihe aviation industry entered 195 
it a high level of activity with prospect 
for the continued stability that had 
characterized the industry during th« 
post-Korean vears. An orderly and well 
planned transition program had been 


I 
established to integrate the new familh 
into the airpower 


of missile 


weapons 
I 


program. A decline in aircraft produ 
tion during the next three vears wa 
planned as rising production of missil 
for operational use was anticipated 


Under-Financing Peril 


Some clements in Congress and th« 
technical press had been warning both 
the industry and the Pentagon fo 
more than 18 months that this element 
of stability was an illusion because of 
the continuous under financing of the 
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insufhicient to finance airpower 
ised by the executive branch. 

This day of reckoning arrived in July 
1957 when, at the start of the new 
fiscal year, it became evident that de 
fense spending to maintain the prom 
ised programs would run at a higher 
rate than calculated by Pentagon fiscal 
planners and possibly exceed the statu 
tory national debt limit. 


prom 


Restrictions 


[his realization triggered a series of 
abrupt and drastic actions by the 
Pentagon planners that came close to 
wrecking the aviation industry finan- 
cially; delayed the modernization of the 
airpower forces in being by at least two 
vears; prevented initiations of any vital 
new research and development pro- 
grams, started an economic recession. 

These actions included: 
¢ Production cutback and stretchout of 
about 25% across the board, including 
such vital programs as the B-52 bomber 
the KC-135 jet tanker, the F-101 long 
range interceptor and many others. 
eCutback in research and develop 
ment funds already authorized. 

e Elimination of all overtime work and 
demand for a 12% across-the-board cut 
in industry overhead. 

e Moratorium on payments for cither 
work in progress or completed work 
until March, 1958. 

e Action by the Renegotiation Board 
to demand return of profits on prior 
vears operations largely earned by su 
perior performance under incentive 
type contracts already approved by an 
other branch of the government. 
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It is hard even now to describe the 
chaos created during the summer and 
early fall by these hasty and ill-con- 
ceived actions or to compile an accurate 
total of the damage to our national 
defense effort and economic 
strength 

These policies were formulated at 
the same time the Soviet Union was 
successfully flight testing its intercon 
tinental ballistic missile over a 4,000 
mi. range and were having their most 
serious impact at the time the Russians 
successfully launched the first Earth 
satellite in October. By the time Sput- 
nik II went into orbit in November, 
the unreality of this U.S. defense econ 
omy program became apparent at even 
the highest levels of the government 
and steps were slowly taken to reverse 
the trend. 

The new defense secretary, Neil H 
McElroy, who in October succeeded 
Charles E. Wilson, a proponent of the 
cut-backs and under-financing policies, 
took almost immediate action to re 


general 


store the research and development 
cuts, assured the industry that the U.S 
government would pay its legally con 
tracted debts on time and explored 
possibilities of accelerating develop 
ment and production programs for key 
weapon systems. 

Production of military aircraft 
tinued to decline in 1957 to just over 
5,000 units from 6,800 in 1956. Com 
mercial aircraft sales, which topped $2 
billion for the first time in history, re 
sulted from production of 6,850 ai 
craft of which about airline 
transports with the remainder business 
flying aircraft and helicopters. Missile 
production was on the rise during 1957 
and, during 1958, is expected to ac 
count for about 33% of the total in 
dustry sales. 

By the end of 1958 the missile back 
log will rise to about half of the indus 
total in unfilled orders 


con 


305 were 


trv’s 


Technological Revolution 


The problems posed by the continu 
ing technological revolution in flight 
will add a heavy strain to the research, 
developinent and production capacity 
of the industry during 1958 and the 
vears following. 

During the 
period this revolution 
trated mainly in the propulsion field as 
the gas turbine and rocket were added 
to the reciprocating engine, but the 
main line of development was still con 
centrated on manned flight vehicles 
During the past five years, the develop 
ment of unmanned flight vehicles 
covering the whole spectrum from ait 
to-air missiles to intercontinental bal 
listic missiles has been added to the 
development load. 

Now an even broader and more im 
portant area of the technical spectacle 
has brightened with an urgent require- 
ment for the exploration of outer space 
Che rapid development of its capacity 
in space technology will impose a re 
search and development expansion on 
the industry that will perhaps be larger 
and more complex than the entire field 
of aircraft and missiles have required 
to date. 

Since the end of World War II, 
the aviation industry has invested more 


immediate 
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Aircraft 


$2,412 $21 

4,888 169 
7,417 295 
8,335 504 
8,037 


Fiscal Year Missiles 


1951 
1952 
1953 
1954 
1955 


* Estimates 





Defense Department Expenditures 


(In Millions) 


Fiscal Year Aircraft Missiles 


$1,168 
2,095 
2,917 
3,314 


$7,146 
7,978 
7,519 
6,904 


1956 
1957 
1958* 
1959* 








AVIATION WEEK, March 3, 1958 





than $1 billion of its own earnings in 
research and development facilities and 
already plans to invest at least an 
other billion during the next five years 
However, this planned $1 billion in 
vestment in private research and de 
velopment facilities appears extremely 
conservative in view of the require- 
ments developing. ‘The big limitation 
of how fast industry can shoulder this 
burden and progress lies in the finan 
cial policies of the government which 
are making it increasingly difficult for 
industry to earn a return on its sales 
sufficient to provide enough funds to 
finance these research and development 
facilities at the rate required by out 
technical race with the Soviet Union 
In its post-war research investment th¢ 
industry has contributed more than 
$100 million in the ballistic missilc 
field alone 

Next to the enormous research and 
development problems of the future, 
the industry is facing an acute prob 
lem in its current weapons production 
programs. Most of these programs 
have been cut back or stretched out 
to the point where they represent a 
minimum rather than near maximum 
effort possible with existing facilities 
ind personnel. ‘There is no indication 
in the increased defense budget that 
these cutbacks will be restored or the 
stretchouts eased. This means the in 
dustry will be producing weapons at 
an increasing rate of obsolescence and, 
is the technical race with Russia grows 
more acute, the industry will find itself 
in an increasingly vulnerable position 
iainst public and congressional criti 
cism of the quality of its products. 


New Policies Required 


There is a growing feeling in the 
industry and some thoughtful quarters 
of the government that it is unreason- 
ible to expect development and produc 
tion of hypersonic weapons from a 
government regulatory system that was 
organized primarily to handle the pro 
curement of battleships and cannon 
Among the critical areas in which mod- 
ern government regulatory policies are 
required more in keeping with the tasks 
demanded of the industry are 
e Limitations of the allowance of rc 
search and development costs 
© Restriction on earnings to the point 
where adequate research and develop- 
ment facilities cannot be privately 
financed. 

e Military usurping proprietary rights 
of contractors. 

® Reduction of progress payments to 
contractors even though work involved 
has been completed. 

e Conflict between current administra 
tion of the Renegotiation Act and the 
procurement policies of the Defense 
Department. 
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Aircraft Deliveries in Thousands of Planes 
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Production and Related-Worker Employment 


(in thousands) 
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Total Employment 


1957* 537 
1956 499 
1955 482 
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1952. 425 
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Average Hourly Earnings 


1957 * $2.35 $2 


1956. : 2.27 
1955 ae 2.17 
1954.... - 2.08 
1953 1.99 
1952 1.87 
a 1.75 
1930.... 1 622 


* Preliminary Figures. 
SOURCE: Bureau of Labor Statistics. 
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welding positioner 
saves 90 hours 
in welding time 


The P&H WP-80 — world’s largest power-elevating positioner — is the 
only welding positioner made that can power-elevate 40-ton weldments. 


S.vings come big when you use P&H welding 
positioners in your welding operations. Here’s 
proof — the results obtained by using a P&H 
WP-80 positioner in welding the power-shovel 
frame shown above: 

The weldment is 12 ft. wide, 35 ft. long, 3% ft. 
high, and weighs 59,000 Ibs. 

Downhand welding permitted depositing much 
heavier first-run beads, thus eliminating stringer 
beads. The number of passes in most cases 
dropped from three to one. The result: a cut of 
90 hours in welding time alone! And the number 
of crane lifts was slashed from 32 to 9. 

With the WP-80, work interruptions dropped 


sharply — safety was greatly improved. That’s 
because, once the piece is secured on the posi- 
tioner, the operator can position it at any angle 
quickly and easily by remote control. 

P&H offers you a complete line of welding posi- 
tioners in capacities from 500 to 100,000 Ibs. — 
with variable speed, if you desire. For more facts, 
get a copy of “What you should know about 
welding positioners.” Write to Dept. 309 H, Har- 
nischfeger Corporation, Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELDERS ¢ ELECTRODES ¢ POSITIONERS 
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ARTIST'S CONCEPTJON of Goodyear escape capsule being ejected from futuristic aircraft of about Mach 4 speed range. Small chute 
stabilizes capsule. Note canard surfaces adjacent to cockpit. 


Military Boosting Escape Programs 


By George L. Christian 


Dayton, O.—Development of aircraft crew stations, the heart of the entire 
vehicle, has threatened to lag—and sometimes has conspicuously lagged— 
behind the rapid strides being made to increase new planes’ performance 


capabilities. 


To combat this dangerous deficiency, Air Force’s Wright Air Develop- 
ment Center here is attacking with increased vigor the manifold problems 
of making crew stations and escape systems compatible with new high per- 


formance aircraft and manned space vehicles: 


Dual purpose is to make 


crewmen comfortable, therefore capable of maximum efficiency during flight 
and to provide them with maximum chance of survival if escape becomes 


necessary. 

Latest USAF programs to develop 
adequate escape systems and corrollary 
equipment range from improving es 
cape systems for todays’ Centurv Series 
fighters to proposing encapsulated es- 
cape methods for such advanced aircraft 
is the F-108 and WS-110A to studving 
safe and practical escape systems for 
manned vehicles travelling at orbital 
speeds and altitudes. 

Anomaly to this pattern is the very 
high performance X-15 research plane. 
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In spite of its potential speed of 
Mach 5-7 and altitude capability of 200- 
300 miles (AW Feb. 3, p. 26), the 
plane is equipped with a standard type 
of upward ejection seat 

Among USAF agencies engaged in 
escape system research are WADC’s 
Special Projects Branch, Aircraft Lab 
oratory; Crew Station Branch, Opera 
tional Development Division and Aero 
Medical Laboratory 

Special Projects escape system devel 


opment plan can be compared t 
three-stage missile 

e First stage of the plan is to give cur 
rent fighter ejection systems the capa 
bility of boosting a crew member ou 
of the aircraft while it is still on the 
ground The off-the-runway 
system, which will eject a pilot safely if 


; 


eectior 


an emergency develops during takeoff 


or landing, is into all jet 
aircraft equipped with upward ejection 


now going 
systems 

e Second stage is to encapsulate crev 
iltitud 


necessa©r\ 


members of high speed, high 
aircraft to afford them the 

protection against low atmospheric pres 
sure, wind blast and cold in case they 
have to abandon their aircraft. A three 
pronged research and development pro 
gram is currently under way in this area 
Goal 
crew 
number of 
ments, awkward 
gear which so radically restrict his abil 
itv to function that fliers 
to wear such items as pressure suits. An 


is to climinate the necessity of 


member wearing the increasing 
cumbersome protective gar 


helmets and other 


many refuse 
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reduces pressure from 3300 psi to 
1000 psi. Used for missile launching 
on Convair's F102. 





Right 
Reservoir pressurization aspirator and 
regulator valve which eliminates engine bleed. 





F-102A"s rockets leave tubes in missile bay 
doors 


expect more, "= 
from VINSON 


design that will respond reliably, even under un- 
expected conditions. Our tests and your tests will prove 
this. Isn’t this the caliber of engineering skill and 
approach to your problem that you’ve been seeking. 
You can expect more . . . from Vinson. Write today. 


VT Tey" manufacturing 
When you bring flow problems to us, our engineers ] | SON company 


expect to deal with the unusual; they expect you to 


a 8044 Woodley Avenue + Van Nuys, California 
Our solution to your problems will be based on a 
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Air Force pilot told Aviation WEEK 
that, if he wore all the personal equip 


specify safety... 


ment prescribed for high altitude mis- | specify LISLE ; 


sions, he could not fly his plane with 


the degree of control required to pet 

form safely such routine but precise 

functions as refueling in flight, making 

in instrument approach or similar ex- 4 
D 


e Third stage is to develop an escape 
system sophisticated enough to allow a 


Third stage CHIP 
ETECTORS 


man to escape safely from a_vehick 
traveling at orbital speeds and altitudes 
Current thinking is within the perform 
ance envelope of the X-15 

Special Projects is currently in the 
° Ki market for a missile to test its second 
Ring ing ind third stage escape concepts and 


hopes that Air Research and Develop 


for ment Command will provide one befor 
King Rings! too long 


Phone the King Faster But Safer 
representative WADC is proud of the fact that, a 


Air Force fighters have become faster, 
nearest you: they have also become considerablh 
W. L. TAYLOR | safer to abandon. Center technicians 
2915 NORTH SECOND STREET | cited these statistics to back up thei 


PHILA., PA 
NEBRASKA 4-2444 point 





Ejection fatalities figures for 1955 
McWILLIAMS INDUSTRIES ne ; 
'4 SOUTH PARK STREET | 1956 period of pre-Centurv Series 
MONTCLAIR, NEW JERSEY fighters—F-80s, F-84s and F-86s and 
ILGRIM 6-3500 | - 
seepeeeens similar craft—ran a full 20 Centur 
N. O. BERGGREN | Series ejection fatalities have been cut 
36 GLADWIN DRIVI . = 
WESTFIELD, MASSACHUSETTS to one-third that figure Sve, accord 
LOGAN 8-5347 ing to WADC officials. Principal rea 
HERBERT R. JONES son for the drop in fatalities, they say 


_ NORTH BANK is the increased ejection system auto 
" 
MILLERSPORT, OHIO maticity 

c 8 coae When utilization of the off-the-run 


1918 28TH AVE., SOUTH way system becomes widespread, thes 


— 9-9 9, ALABAMA hope to cut ejection fatalities to a max 





imum of 1-2%, an almost irreducible 








A. E. RASMUSSEN 
1348 NORTH 37TH STREET , 
MILWAUKEE, WISCONSIN Center authorities base their opti 
> > . 
DIVISION 2-2066 mism on these statistics of Century 


MIDWEST SALES COMPANY Series ejections and percentage of fa- 
1934 W. FARWELL AVENUE talit 

CHICAGO 26, ILLINOIS caEITICS 

AMBASSADOR 2-8254 


low 





Lisle Magnetic Chip Detectors serve as 
important safeguards when installed 
in any aircraft engine, whether recip 
rocating, turboprop, turbojet or pulse 
P. GLENN SMITH Number Number Percent jet. They provide positive means of 
1045 W. HUNTINGTON DRIVE Aircraft Ejections Fatal Fatal detecting the presence of ferrous 
ROOM 202 ae ‘ 

ARCADIA, CALIFORNIA 5 6.4% 
RYAN 1-6396 F-10] ; : 25.0% vital gears, bearings and other in 


metal chips or particles broken from 


D. P. DOWNING COMPANY ee 16.7% ternal parts 


1321 7TH STREET 104 0.0 és 

BERKLEY 2, CALIFORNIA 105 punfors In addition to the early warning fax 
NDSCAPE 4-1838 105 0.0% 

LANI APE 4 tor, Lisle Magnetic Chip Detectors 

J. T. HANSEN *-106 0.0% 

333 TAYLOR AVENUI protect engines and component parts 

SUITE 102 Totals 7 g¢ by ridding the circulating lubricatior 


pepe dg Bh ASHINGTON fluid of harmful metallic particles 
Of the seven fatalities, WADC tech Write today for your free Catalog 

nicians say they are confident five would describing Lisle Magnetic Chip Detec- 

have been saved by off-the-runwav ejec 

ed tions systems. This would leave a total and their applications 

of only two deaths out of 93 ejections 

or almost the 2% figure WADC is 


striving for. 


FIFTH WHEEL CO. The fatalities tl ld 
BOX 759 + WILKES-BARRE, PA. 1¢ two fatalities that could not have 
been avoided were 


Phone GRanite 4-637] : . : 
ate ens e F-100 (*), one of the five ejection fa- | CORPORATION 
talities resulted from equipment mal- Dept. A-1 807 Main Street, Clarinda, lowe 


tors and Magnetic Plugs 
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Designed for 
Dependability 


Newest trainer uses proven 
WESTINGHOUSE turbojet 


Within the last few weeks, the North American Aviation T2J-1 
all-purpose jet trainer made its first flight at Port Columbus, 
Ohio. A Westinghouse J34 jet engine was the logical choice to 
provide the dependable power required for student pilots 
meeting the challenges of learning jet flight techniques. 


The J34-WE-46 is an improved model of the basic J34 design 
which has accumulated over two million hours of actual flight 
operation. During this time, the engine has earned a reputation 
for combat reliability, serviceability and ease of maintenance. 
Its long overhaul life and high resistance to foreign object dam- 
age are further reasons why the J34 is an ideal power plant 
for workhorse-type applications. 


The admirable service history of the J34 engine series proves 
the dependability of design, engineering and production at 

Westinghouse Aviation Gas Turbine Division, P.O. Box 288, 
Kansas City, Missouri. J-54045 


You CAN BE SURE...iF ITS 
Westinghouse Ww, 


>> 


7 


my Es 
—— 


The Westinghouse J34-WE-46 will produce 3,400 pounds 
thrust to give the T2J-1 level flight speeds of at least 429 kt. 
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Streaking through the skies at supersonic speeds and alti- 
tudes above 50,000 feet, Convair’s B-58 Hustler —the U.S 
Air Force’s supersonic bomber — packs a lethal punch in its 
powerful delta-winged body. 


Designed, developed and built by the Convair Division 
of General Dynamics Corporation, under the Air Force’s 
weapon system management concept, the B-58 is truly a 
remarkable engineering achievement. 


Bridgeport is proud of playing a part in helping to bring 
this bomber of tomorrow into being by supplying high- 
strength aluminum extrusions and forgings used in the 
Hustler 


This new Convair bomber is another of the many military 
and commercial aircraft in which Bridgeport aluminum is 
used. It gives added recognition to the dependable service 
Bridgeport supplies in furnishing high-quality aluminum 
extrusions and forgings to meet aircraft requirements. 


For prompt, dependable service on your requirements, 
just call the Bridgeport Sales Office nearest you. 


Z For the very newest im 


/ BRASS 


Bédgeport BRIDGEPORT, ALUMINUM 


oO 


Aluminum Extrusion and Forging Facilities at Adrian, Michigan 
Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Conn. 
Offices in Principal Cities 
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function. Metal key linking the para 
chute mp cord to the seat strap broke 
As a result, when pilot and seat sepa 
rated after ejection, the mp cord was 
not pulled. Pilot, noticing the trouble, 
pulled the arming knob to deploy the 
‘chute, but the built-in 2-second delay 
did not allow sufficient time for the 
parachute to open and save the pilot 
e F-102 (**), the single ejection made 
from this tvpe of plane occurred when 
the aircraft was in a steep, high speed 
dive towards the ground. Pilot ejected, 
but too late 

Score of the five non-fatal F-104 | 
bail-outs is excellent. WADC techni 
cians would not speculate whether 
there was any relation to the plane’s 
perfect ejection safety record and the 
fact that, of all the Century Series 
fighters, it is the only one equipped 
with a downward, instead of upward, 
ejection system 

First and only successful supersonic 
bailout in the U.S. was made by North 
American's test pilot George Smith 
while filving an F-100 (AW Nov. 14, 
1955, p. 14 


Capsules a Must 


Maj. Andrew G. Mayse, who heads 
up the Crew Station Branch, Opera 
tional Development division, at WADC 
emphatically told Aviation Weex that 
“the capsule concept is a must. It 
is ridiculous to load up a pilot with 
emergency personal equipment which 
appreciably reduces his performance ca- 
pabilities the entire time he is in the 
cockpit, especially when the emergen- 
cies against which he is being protected 
occur so seldom After all, a Navy 
submariner does not don a diving suit 
cach time his craft submerges. Surviv 
able environment should be built into 
the vehicle, not loaded on a‘ man’s 
body “4 

New aircraft, such as the YF-108 
long range interceptor and WS-110A 
chemically-fueled supersonic long range 
bomber both being built by North 
American—will incorporate capsule es 
cape systems. Capsules may also be 
fitted into upcoming production models 
of Convair’s supersonic B-58 Hustler 
ind an improved version of the com 
pany’s F-106, if it is built 

Many problems face the designers 
of escape capsules which must separate 
cleanly from aircraft flying at super- 
sonic speeds and at great altitudes. Ain 
Force spokesmen listed these as_ the 
three most important 
e Provide physical clearance between 
capsule and plane 
¢ Avoid subjecting the capsule to nega- 
tive lift which might disable the crew- 
man; 

e Eliminate violent oscillations beyond 
human endurance by providing adequate 
stabilizing means. Whether stabilizing 
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HELI-COIL” sents... 


PART OF AMERICA’S 
SUPERSONIC 
“SUNDAY PUNCH"! 








Heli-Coil Screw-THREAD and Screw- 
LOCK Inserts are used throughout 
Convair's 8-58 ‘‘Hustler’’. They 
help combine lightness with excep- 
tional strength and rigidity in the 
power plant, fuselage, wings, con- 
trol surfaces and electronic equip- 
ment. This adds up to rock-solid 
structural security for the nation’s f | 
newest and fastest bomber. | 


™, 


HELI-CO/L Screw-THREAD Insert... provides stainless steel threads that per- 
manently resist wear, corrosion, stripping, galling and seizing ... hold fast 
under vibration and shock. Conforms to military standards and all stand- 
ard commercial and industrial thread forms 


HELI-COIL Screw-LOCK®* Insert . . new one-piece design provides all the 
advantages of the Screw-THREAD Insert plus an exclusive internally 
integrated locking feature that eliminates need for lock-nuts and lock-wiring 

Permits repeated disassembly and reassembly with locking action re- 
maining unimpaired. Meets military specifications for locking torque and 
vibration 


(Ce =» 


Write for detailed information 


HELI-COIL CORPORATION 
203 Shelter Rock Lane, Danbury, Conn. (A Division of Topp Industries, Inc.) 
In Canada: W. R. WATKINS CO., Ltd., 41 Kipling Ave., S., Toronto 18, Ont. 
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Covering the advanced needs of 
industry and defense is today’s big- 
gest technological job. 

GPE has brought together, under 
one umbrella, broad physical 
resources plus a remarkably creative 
group of scientists, engineers and 
technicians. Its co-ordinated skills, 


knowledge, experience and produc- 
ing facilities cover more than a dozen 
industries. 

Each company in General Preci 
sion Equipment Corporation works 
close to the frontiers of science in its 
specific fields. Working together, they 
have rolled up an impressive record 


of achievement in new and often 
uncharted technological areas. 

If your needs are in controls, sys 
tems engineering or automation, 
you'll find some eye-opening answers 
in this highly integrated research, 
design, engineering and manufactur- 
ing group. 


GENERAL PRECISION EQUIPMENT CORPORATION 
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The principal GPE companies 
cover needs of defense and industry in 
these areas: Audio-Visual, Automatic 
Controls and Automation, Aviation, 
Chemical Processing, Electronic and 
Electrical, Graphic Arts, Instrumenta- 
tion, Marine, Motion Picture, Packag- 
ing, Paper, Petroleum, Photo Tech- 
nology, Power Generation and Conver- 
sion, Printing, Steel, Television, Textile. 


ee 


ASKANIA GPE 


[ae ee 


GpL. | ot 
GRAFLEX | GPE 
| Griscom ‘fusst| GPE 
Hertner | (i 
Kearfou | ot 
Sisnascore | ot 
Linx | om 


NATIONAL | om 
mms | 


SHAND AND JURS | GPE 


Address inquiries to: 
General Precision Equipment Corporation 
92 GOLD STREET, NEW YORK 38, N. Y. 


AVIATION WEEK, March 3, 1958 


’chutes, fins or vanes are the answer is 
still an open question 

It is apparent that at very high alti 
of 80.000-100.000 ft. .o1 


devices as 


tudes more, 


no such simplk droguc 


‘chutes, fins or vanes can be used for 
stabilization since the air is too thin to 
devices to be 


allow such aerodynamic 


effective 


Three Capsule Variants 


Special Projects technicians listed 
these three research and development 
capsule projects 

e Canopy escape capsule developed by 
Stanley Aviation Corp. (AW Mar 
1957, p. 78 System uses the plan 
canopy as an integral part of the cap 
sule When the pilot pulls the emer 
swiftly and auto 
ipsule which 


gency handle, he is 
matically drawn into the 
itself 
breaks away from the plane. Compan 
delivering 10 units to 
ind Development Com 
SMART track at 
Utah, for extensive 


seals ilong the floor line and 
is currently 
Air Research 


supe rsonic 


Mesa, 


mand’s 
Hurricane 
testing 
e Encapsulated seat capsule being di 
veloped by Goodvear Aircraft Corp 
System protects the crewman by sl 


slam 
overlapping 


M iled sy 


hk 


ming threc 
ments in front of him ver 
il knight dropping the visor 

segments. are 


much 
a mediey 
his helmet into plac 
hinged to the 
mally 
icross the top of the seat 


seat’s sides and are nor 
telescoped one inside the other 

Company has completed preliminary 
design of the project and has built a 
full-scale mock-up. Steps are now being 
taken te 20th scale 
model testing on 
a 4th scale model of the capsule (Good 
vear has also completed preliminary sta 
bility tests with a 1/20th scalk 
on its own small launching track with 


wind tunnel test a | 
ind conduct dvnami 


model 


satisfactory results 


e Nose capsule under development bi 
Lockheed Aircraft Corp. System is 
based on the concept of making the en 
tire nose of a plane a properly condi 
tioned capsule which would break away 
from the rest of the airframe in an 


Lockheed i 


reliminary design work and i 
| 


emecrgenc\ completing 


sched 
uling wind tunnel tests 

Bell’s X-2 used such an es ip m 
When Capt. Apt’s fatal accident o« 
curred the nose separated satisfactoril 
from the X-2 


ule was only equipped with a stabiliza 


However, sin the cap 


tion and deceleration ‘chute but no re 
chute, Apt was forced to trv t 
bail out of the capsule after separation 
which he failed to do 
WADC officials point t 
twist in Apt’s accident. They say that 
the cockpit was intact to 
assume that he might have sur 


cCOvVCr' 


in ironical 


sufhcienth 
ived im 


pact with the ground had he not « 
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ing Mach 2, h 


t high iltituc 


unre sft 


to greatel 


speed 


ejection 
cts techni 
gram to ha 
sule containing 
dummy 
Initially 
testing 
the performan 
Thev cited thi 


t provrral n 
he progran 
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SY STEM S 


ground speed & drift angle 
any time, anywhere, any weather 


One look and the pilot KNOWS. In a glance 
he reads actual ground speed and drift angle, 
displayed on his flight panel — automatically 
and continuously 

The system operates entirely without 
ground aid or celestial fix 

RADAN is the result of GPL’s harnessing 
of Doppler for air navigation—an achievement 
comparable in magnitude to the breaking of 
the sound barrier. 


a 


..and now for everyone 


The wraps are off RADAN! The civilian coun- 
terpart of GPL’s famous military Doppler auto-navi- 
gators, is ready and available now — for anyone and 
everyone! 

RADAN Systems have behind them millions of 
miles of experience in transcontinental, oceanic and 
polar flights . . . save precious time and fuel . . . pro- 
vide a priceless margin of safety. 

@ RADAN — accurate: within 1% for ground speed, 
within 2° for drift angle 

@ RADAN — small: 4.4 cu. ft.—light: 89 lbs. 

@ RADAN — operates without ground or celestial aids 

® RADAN — virtually maintenance-free 


ENGINEERS — GPL achievements have opened up some unusual research 


Now in quantity production, RADAN Systems 
are manufactured by GPL, who developed and is the 
nation’s leading producer of Doppler air navigation 
systems. Address inquiries to: General Precision 
Laboratory Incorporated, Pleasantville, New York. 


GpL. i 


and development opportunities. Send resumé to Personnel Manager. 
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INERTIAL HAROWARE 


A COMPLETE INERTIAL SYSTEM 
WEIGHING ONLY 100 POUNDS 


FULLY OPERATIONAL AFTER A 2-MINUTE WARM-UP 


WITH AN EVE TO THE FUTURE 


Kearfott’s unique capabilities, the result of a decade devoted to 
creative design and quantity production of inertial guidance sys- 
tems and components, assure you of the performance and reli- 
ability of Kearfott Systems for your most advanced applications. 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


r 

0 

Sales and Engineering Offices: 1378 Main Ave., Clifton, N. J. § . 
Midwest Office: 23 W. Calendar Ave., La Grange, Illinois 3 
South Central Office: 6211 Denton Drive, Dallas, Texas ? 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. . 
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@ SPECIFICATIONS 


USSR Military and Civil Aircraft 


Basic Data Physical Data Powerplant Performance Armament Remarks 





1 speed, mph 
oe weapons 


Service ceiling, ft 


ea 
FIRST-LINE AIRCRAFT 


Overall span ft 
Overall length, ft 
Gross weight, Ib 


NATO Code name 
No. of crew 


Es 
r=} 


Range a t 8,000 r 
le to Boe 


STRATEGIC BOMBERS Type 37 B 17 4 25 i ty. t 61 57 Equipped for aerial refue 


TACTICAL BOMBERS 


50, 000 


FIGHTERS 


15,000 | 


HELICOPTERS 1-1 Hare 5 f 61 575 1 Range 400 m 
7 se 12 Mi-1T developme 
Hound f 12 621K t l ne Used at North Pol 
) New FAI record: 26,4 


stat 
Hook 
7.870-ft. altitude 

Holds two FAI record 


Horse 
Coaxial rotor, 4 passeng 


Hog 


Hat 
He x 225 h l ) Coaxial rotor, 2 passet 


Coaxial rotor 


TRANSPORTS ! Colt 4 35 11,000 Holds FAI altitude re 


Cam] 77,160 2x A ty ! | irret Assault transport 
Cat 85 passengers; graas { 
Little Bee Antonov design 
Coach 8.000 2x 2 \ Mb 252 me USSR, Polish, ( 
built 
I]-12 development /rey 
30) month 
24 passenger versior 
70-100 passengers; 2,600-1 
Tu-4 development (Boeing 
ICAO range: 1,988 no 
\ } Improved engines 
2,000-mi. nonstop fu 
passengerr Ist class, 100 tou 
Moscow-N.Y. nonstop capat 
100 passengers 
USSR-built Douglas Dé 
Patrol flying boat 
P5M-1 


rate 
rate 


art 
an 
ame 


SUPPORT AIRCRAFT 
BOMBERS Beast Satemite on 
Butcher Production predecessor of Il-2 
Bull ou \ 50 hr 22! Russian copy of Boeing B-29 
210.000 p. @ Pre-production quantities: turboproy 
testbed for Bear 


Polish and Red Chinese 


Barge 


Bat 


2FNV ¢ p 73 Second-line Red Chinese f 
2FN\ Pp l mm Russian trainer; Chinese f 


FIGHTERS a7 Fin 32.3 : 7 ASh-8 
af Fritz 3 ‘ < ASh-8 


Fang 32 ‘4 ASh-82F NV ¢ 50 hp c mt Last USSR piston-eng. fight 
Fanta } 1x RD-45F 5,500 Ib.t x 23-mn Type 21; was called La-17 
Fargo x M004 ¢ “m0 t 2 x 20-mr First USSR twin-jet; now 
Feather ; M-004 @ 2.200 Ib.t I Yak-15 development 
Flora ‘ 4 Ix RD-500 ¢ HOO th.t 5 ylish, Bulgarian service 


l VK-105P1 





M_ Motor old designation ther NATO code names given to Russian types 
AMA. A. Mikulin MiG Artem Mikoyan & Mikhail Gurevich include: Fred, Box and Bank (Bell P-63A, Douglas A-20 
An—0O. K. Antonov Mil Mikhail Mil and North American B-25 respectively, sent to USSR 
ASh—A. D. Shvetsov NK _N. D. Kusnetzov under Lend-Lease during WW 11); Bob (1!-4), Bark 
ii—Sergei 1! yushin Pavel Sukhoi 1-2), Clam (1-18 four-engine transport), Crib (Yak-6), 
by ah ——— turbojet engine Crow (Yak-14), Mark (Yak-7), Mote (MBR-2) and 
Ka—Nicolai Kamov tp yey engine the undisclosed Mole, Mare and Mist 
La— Semyon Lavochkin — 
Aleksandr Yakovlev 


Abbreviations: 





Rotor diameter 
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U.S. Missiles 





GENERAL STATUS AIRFRAME 


ft 
less booster 


Military designation 
Overall length, less booster, 
Overall span, wings or fins, ft 


Body diameter, ft 


Prime contractor 


Missile name 
Cognizant service 
Development 
Manufacturer 
Launching wt. 


Production 


| Diamondback $uOrd 
| Faleon GAR-1D USAI 
| Genie MB-1 USAI 
Sidewinder AAM-N-7 BuOrd 
| Sparrow 1 AAM-N- BuAer 
| Spar AAM-N-6 BuAer 


Nav 


XASM-N-? 





BuOrd 


Nav 


XSAM-A-7 
XSAM-A-25 
ArmyOrd 
BuOrd 
BuOrd 
SAM-N-7 BuOrd 
BuOrd 
SM-65 USAI 
XM4E] ArmyOrd 
XSSM-A-23 ArmyOrd 
Honest John 3 M-31 ArmyOrd 
| Jupiter ArmyOrd 
Lacromse SSM-A-12 ArmyOrd 
Litth : XM-47 ArmyOrd 
T'M-76 USAI 
rM-61' USAI 
ArmyOrd 
Navy 
XSSM-A-14 ArmyOrd 
SSM-N-Sa BuAer 
SSM-N-9a BuAer 
ArmyOrd 
USAI 
USAI 


USAI 











U.S. Missiles 





























GENERAL STATUS AIRFRAME 
2 = 2 
| . gis 5 
s , gi fie 3 
; : : _ . dalelal a 
Z > Fd c = > os = = 
; : H 2 : si fizl= 5 ae . 
8 = = 8 < eiaié 3 = 6/6/88 5 
— — 
Air-to-Air | Diamondback BuOrd Philco ¥ 
Faleoa GAR-1I USAI Hughes Vv | v | Hughes 2 0.5 100 
| Genie ; MB-1 USAI Douglas Vv | v | Douglas 8° 
Sidewinder AAM-N-7 BuOr Phileo/G ‘ / | GE/Philco 0 55 
Sparrow 1 AAM-N-2 BuAer Sperry v Douglas 2 a0) 
Sparrow 3 AAM-N-6 BuAer Raytheon " Raytheor 2 350 
| Zuni #15 ’ Na ‘ 9 0.4 07 
Air-to-Surtace =| Bullpup ; XASM-N-7 | Nav Martin Martin 540 
| Corvus Teme Vis 
‘Hound Dog GAM-77 USAI NAA y 40 . 
| Greee Quail GAM-72 USAI McDonnell v iy 
| Cronsbow Northrot . 
| Rascal GAM-63 USAI Be v Bell 2 4 
| Wagtall USAI M-H 
AnthSubmaring =i Astor 
Subroe 
“Petre! ‘3 Mk. 3 Mod O | BuOrd F’child GMD \ F’child GMD | 24 2 Oe 
(Rat Nav NOTS , 16 5 
Sufaceto-Ar | BullGowe | SM-73 USAI F’child AD Viv F’child AD 
| Bomare IM-99 USAF soeing v S0eing 47 18 5 On 
| Hawk I 5 ArmyOr Raytheor Viv No./Ray 7 2 
| Nike-Ajax XSAM-A-7 ArmyOr WeEl / |v | Douglas 
| Nike-Hereules | XSAM-A-25 | ArmyO Wel ‘ Douglas 27 5 
| Nike-Zeus : ArmyOrd WeEl v v Dougla : 
‘Tks | SAM-N-6 BuOrd Bendix ‘ McDonnell 20 2 00 
| Tartar : BuOrd APL/Convair v v Convair 
| Terrier 1 SAM-N-7 BuOrd Convair J | Convair 1 1,00 
Terrier BuOrd Convair v v | Convair 
Surface-to-Surface ao Atlas SM-65 USAI Convair ‘ . Convair 75 10 243 000 
Corporal XM4El1 ArmyOrd Gilfillan / Firestone / | v | Firestone 16 2.5 12,00 
Dart X88 M-A-23 ArmyOrd ADC v Utica-Bend 5 3 0.7 
Honest ihn M-31 ArmyOrd Douglas ¥ Vv | Douglas 27 8 2.5 6,000 
Jupiter ArmyOrd Chrysler ¥ Chrysler 58 g 8 105.000 
Lacrosse SSM-A-12 ArmyOrd Martin v Martin 20 
Little John "| XM-47 ArmyOrd Emerson Viv Douglas 2 ~| 10 
| Mace S| TM-76 USAI Martin : Martin “ |2 15 
| Matador 7 T'M-61C USAI Martin ‘ Martir 40 29 45 12,000 
“‘Peshing ArmyOrd ABMA Ww iy 
| Polaris Navy Lockheed "ir Lockieed | 47 28, 000 
Redstone e XSSM-A-14 ArmyOrd Chrysler . Reynolds 69 5 
| Regulus 1 SSM-N-Sa BuAer Ch. Vought ‘ Vv | Ch. Vought } 21 12,000 
“Regulus 2 ar SSM-N-9a SuAer Ch. Vought \ ‘ Ch. Vought 57 20 22,000 
| Sergeant : ArmyOrd JPL/Sperry ‘ ¥ 30 
a < SM-62 USAI Northrop % y ¥ Northroy 69 42 50.000 
“Thor Rory? SM-75 USAI Douglas V v Douglas 62 8 110, 000! 
Titan . 5M-68 USAI Martin v y Martis 90 0 222,000 
—" - 
: el 
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POWERPLANT GUIDANCE PERFORMANCE 
= 
; g 
z 
3 § z REMARKS 
3 § 7 a s 
= ra 2 . 4 = e 
. s i] # 3 ; : sis 
€ S os = = 5 4 5 § 
$ = =. 2 = s s £ E 
5 5 3 3 B 5 g g| ¢ 
Zz = z wi ed = i = = 
Infrared Offspring of Sidewinder 
100 Phiok M-58 spr Hughes Radar hom'g GAR-2A uses infrared hom'g 
Aer: l spr Unguided ] N.C.; guided version in development 
155 pr Philco Infrared 2 NOTS-developed; with fleet 
300) Aer spr Sperry Beam rider 2.5 With fleet 
350 Aerojet spr Raytheon : Radar hom'g Ls Sparrow | successor 
107 Ung sided 3 ; Also air-to-ground weapon 
540 Aerojet 1 | spr Command Bulldog will have longer range 
RMI Texas Instr./W. L. Maxon 
3 P&W J52 tj For B-52 
GE Diversionary missile 
Homes op enemy rader 
5 ipr 12,000 | Bell tadar-command 5 00 On B-47; Shrike was test ve 
M-H Inertial 
3,800 F’child ED J44 tj 1,000 | F’child GMD Radar hom'g 0.7 Production dissentinned 7 
150) ABI spr Acoustical Rocket-boosted torpedo ; 
F’child ED J83 tj. F’child GMD Diversionary missile 
15,000 Marquardt 2/ ri 10,000 | Westinghouse GCC /radar hom'g 2.5 200 NA Aerojet lpr. booster 
Aerojet r Raytheon Radar hom'g 22 Low-level; complements Nike 
GFE pr 2.600 | WeEl Command 5 Deploved in U 8.; an booster 
GFE spr WeE]l Command Formerly Nike B; N.( 14 Sit booster 
Gr. Centra spr ( emmend Anti-missile missile 
3,000 Bendix lir Sperry/FTL Beam rider/passive hom'g 2.1 25 Land version is for Army 
ee "4 spr 10 Destroyer armament 
1,000  M.W. Kellogg spr Reeves/FTL Beam rider 2.5 10 Mobile launcher for USM(¢ 
1 | spr Sperry Beam rider 2.5 20 Frigate armament 
243,000' NAA 1 | Ipr 135,000 GE/Burroughs Radar-Doppler Command | 20 5,500 Booster: 2x100,000-Ib. t ipr.; N.C 
12,000 Rya l pr Gilfillan Command 100 N.C.; deployed in F - ype 
Gr.Centra smokeless spr Wagner Optical Anti-tank weapon 
6.000 Hercules spr Unguided 5 N.C.; deployed Europe, Japan 
105, 000 NAA 1 | Ipe 135,000 | Ford Inst Inertial 2 1,500 Army IRBM 
Thioko 1 | spr. FTL Command 8 Close tactical support 
1 | spr Unguided Supplements Honest Johr 
Allison 1 | J33-A-37 tj 3,700 | Goodyear /AC A TRAN / Inertial 0.9 650 Former TM-61B; high- and low-altitude capability 
12,000 Allisor 1 | J33-A-37 tj 3,700 | GFE/ Martin MSQ radar /Shanicle 0.9 N.C.; Replaced TM-61A in Europe, Formosa 
1 | spr Solid version of Redstone 
28,000 | Aerojet at GE/MIT Inertial 1,500 | Navy IRBM:; N.C. 
NAA 1 | Ipr 75,000 | Ford Inst Inertial 200 N.C.; warhead separates 
12,000 Allison 1 | J33-A-18A tj 4,600 | Sperry Command 09 500 N.C.; Aerojet spr. booster 
22,000 GI 1 | J79-GE-3 tj 10,000+ AC Command or inertial 2 1,000 N.C.; Aerojet spr. booster 
Thiokol 1 | spr Inertial 200 N.C. ; succeeds Corporal 
50, 000 P&W 1 | J57 tj 11,000 | Northrop Stell. Inert 09 5,000 Assigned to SAC; N.C. 
110,000! NAA 1 | Ipr 165,000 | AC Inertial 1,500 USAF IRBM: N.C. 
222,000 Aerojet 3 | Ipr. Arma/Bell Tele. Lab : Inertial radio inertial 20 5,500 USAF ICBM; N.C 
* * ro) = 

















U S Mili 
.». Mi itary Aircraft 
BASIC AIRCRAFT DATA DIMENSIONS WEIGHTS POWERPLANT 
c < s = - = 
= > = - ~ z Es 
= c rd - £ ¢€ = : Z ‘ 
s 5 2 5 : - 2 | § a g 
ad g —E 2 ~ = = . 7 = 
3 os = - a S = c 
S = ~~ ~ 2 F S = E 
= > > > ' es ~~ > | b= = 
$ a - - S = = - F] = 
€ 2 = = = . . 7 E ™ 
s = = = 3 > > = C 
> = = & 2 =) < o) 2 = 

Beech Aircraft Corp. T-34A M rp 
Wichita, Kana | 

Boeing Airplane Co. B-47I Wn 7 K 
Seattle, Wash 

B-52A 50. 000 &\ ale 

B-521 «4 50) OO0-+ P&V 1 

B-§2( ( 100 000 P&V | rT 

B-5 1 OK 00.000 &N 4M 

I M 100.000 P&W v1! 

Be 00.004 P&W iM 

b 4 oO 0004 P&aV or 
‘Cessna Aircraft Co. | T-37A : 
" Kar | TL-191 , 
| Ob2 ’ 

Convair Division F-102A PaW mT 
General Dynamics Corp TF-102 Pav T 
San Lrego, ( F-106A P&V 000 

T-20¢ - on ‘ 0 , 
Fort Worth Div. B-36J ‘ EW I M 

B-58 uM GI uM 

Ws-! &W 

Douglas Aircraft Co.. Inc. B-661 “n ‘ Tr 

Long Peach, Cal RB-AAl TO. OM wi un 
WB-6f 70. OOM " \ 4 1 
El Segundo Div. AD.7 ( S OM " " 
A3D 0 Om Pé , 
A4D-2 “ 5 (nM 
F4D-1 LL) A aL! 
FSD & 0.00 
Grumman Aircraft E ng'rg. Corp | RT & & 
Bethpage, L.J., N.} Filk “ 
| - K 
| Sai 8 
WF-2 re 
1 SA uM 
—— 
Lockheed Aircraft Corp. F-104A | 7 
Burbank , Calif F-104] +} 1) 
EC-1211 R33K 
I \ \ " 
| p2v-7 , 0x 4 
T2V-1 om 
W2V-1 All. 1 
U-2 \ cL 

Marietta, Ga., Div. | WS 

The Martin Co | B-571 7 mT 
Baltim Md | P5M.2 Y on R33K K 

| YPEM-1 00 rT m 
McDonne I! Aircraft Corp. | F-101A Pav Wi 
St. Lowis, M F-1011 P&W Lt 
RF-101¢ P&W J57-1 wn 
F4H-1 1 | wx 
North American Aviation, Inc. | WS-110A | 
os Angeles, Calif F-86F TI } Gt } 
F-86H . } {yt wn 
F-86K ( GI 
| F-86] | Gl 7 
| F-1000 Paw (it 
F-100D Pé ( 
F-107A ( ® P& TL 
| YF-108 
| X-15 ") {Ir On 
Columbus, Ohio, Div. | T-2s 7 RIS2e 5 
| FJ 7 . WM Wr. J 7 20K 
PJ-4l é on ae Ne " 
XA3J-1 | E J7 0.004 
| P2J-1 i \ | 
———_ | 
Northrop Aircraft, inc. | F-89D 4 00 \ A-35 ( 0) 
Hauthorne, Cal F-80H ) Ol \ \ » HOE 
| P.R0J ° 6004 4 j 4-35 ( 00 
T-38 GE J85 ¢ 0) 
rT GI Fair. JS 
Republic Aviation Corp F-84} 1 | \\ 7,204 
Farminodal « \ RF-S4} Wr. J65-W-3 ¢ ( 
F-1051 . P&W J75-1 Onn 
Temco Aircraft Corp rT-1 W 00 10M } 
Dallas, Tez | 
| 
Chance Vought Aircraft, Inc FSU-1 57-P-4A @ 10.00 
Dallas, Tex | PSU-1P P-4A ( 0.004 
| Pal ’ j P-16 @ 10.00 
Fst | FP 7 5,000 
1 | ata rar D 
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OWERPLANT PERFORMANCE | ARMAMENT CHRONOLOGY 
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\ (hhh tT ” inn M 5 
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uM 0) MM 4] 
0,000 un 
(ian UL M { r 
W @ 2K “ wu J 
5 si q " “ 7 
fa 520K 
0,000 { ‘ 
raw r 
uy 
( OOK $0 iM e. 'S Mar 
( 20 \ 
“ 
10 0,00 ( 
204 ™ 23 ’ 
100 t 
2 0.00 t r 
(A 7 ” 
. 7 iM) ( r r r r 
LLu LL. ue r r 
es , wr Pa) 32 r 
" OOK 11) ' \ 
LU t 
T ’ “ 1 
\\ wa 
00 th.t 
T " 
j 
(nn 
4 4 ' { 
On ‘ wn) x) ) x " 
On ‘ 14 > i 
5 nx 100 GAR-9OS Fa { 
(an 4 N 
0.00% 
7 ¢ >. O71 4 TT mM 7 
Ot ( n+ 0) VM) ca 
5. A a) , OOO-4 si) 2 \ 
( 0.004 rh 0 000 500 
@. 10,000 t Tl 50). 000-4 500+ ”) 5 ) | 
5 000+ 0) 20 y ACA ) 
4) OM Mi 4) \ ro ‘ 
$25 | 830 000 0 50 
Of Ooo M+ " 
\ ( 7.7 LI uy { 
O00 
f 6 < ( nT | 100 | i 
fa 5,600 t un 4 Apr A . . 
: >) ¥ e « » ® 
5, 600+ ”) GAR-0S , . 
OO t M ir 2 “ 
r. J8 M GAI x | | ‘“ 
720K A) 000 0 ) Ane Ml 
7.200 1) “4 2\ Ane. "51| M 
( »,000 t 4 y 5 \ J75-1 
( t iM) iv) \ y 5 l | 
A ( 10.000 t ru $x 2 2 M 5 ) \ 
,@ 10,00 t O00+ s, 
@ 10.000 t 100 | | ( nN x2 ket ! 
5,000+ Ib.t M2 | 1A 
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® SPECIFICATIONS 
o a Persona an usiness AlrCcra 
BASIC DATA DIMENSIONS WEIGHTS POWERPLANT PERFORMANCE 
e + 
| Pi . > a 
Manufacturer Designation a : q Number, make, model eis 2g 
and Address as a = re = = and max. rating nm «|i 2 $= 
ie oe oe oe 3} & se fl s 
; ~ ¢ : . ~ = &' ea se = u 
S| 2 ra x s £ . ¢ rer itt ‘ 
°| ¢ £ > E > =~ €s= = 
S| > > ¢ = S §< ~ ; 
z| Oo ° S 2 z 2i;ziaic6 = a 
Aerocar, Inc Aerocar 7 50 
Longrvew, Wash { uM) 
Aero Design & Engr’. Co. 560E Commander 849 5 uM ( pnt 
Bethany, Okla 680 Commander Super R44 s’ § Ooo SO 480 \ ? 50M) » 
Alti-Cruiser 5 y § 24 Onn x0) " 51M) 
Aircraft Marine Engr’g Corp.) A-1 Anser ( 000 420-M \ XI 
Van Nuys, Calif. 
Baumann Aircraft Corp. Brigadier B-290 54 ( 5 2 RA M 
No. Hollwwood, Calif 
Bee Aviation Assoc.. Inc. Wee Bee 8 5 5 ‘) v 
San Diego, Calif Honey Bee 8 g " ga 
Queen Bee } 0 8 0 ”) 
Beech Aircraft Corp. Super 18 (E188) R49 8” 35 7 0 | 2 P&W RORS-A ( an) " 
Wichita, Kana. Bonanza J35 4 32’ 10” 25 ( I 10470 ! 
'win-Bonanza: 
D50A 6 45 { \ x | 0-62D , , 
F50 +45 ; mo | 21 30-B1F 80 9 ¢ 7 
Travel Air 95 $ 0” 25 ) . mo | 2] 360-A1A s( ) M 
Paris MS-760 ‘ 4 & 7251 2Tu h 8S ‘ 
Call Air | 150 (Ag.) 235’ § & ’ A uM 
ifton, Wy | 180 (Ag.) 235 § 7 s ‘| 1 HA si 4 
Cessna Aircraft Co, 72 { 5 . ”~ | 1 Con. O300-A 5 
Wichita, Kans. 175 j { 8 x) GO300-A ? 
180 { 5 0470-K 0 S17 
182 { Q 75 5 ? 0470-L @ 230 Q 
Skylane ' 8 7 5 5 1 7O-L @ 23 ® 
310B 5 7 75 70 | 2 470-M ( om Wy 
Champion Aircraft, Inc. 7EC Traveler a” 5 7a & x ‘ o 
Osceola, W iac. 7FC Tri-Traveler 5 a” 7 m4) 8 { ” M 
7GC Sky-Trac 5 ~ 5 290-1 TD 
7HC DX’er 7 5K yy f , , 
Clark Aircraft, inc. | Model 1000 Ag ) ) 0 00 
Marshall. Tex | 
SE . 
Colonial Aircraft Corp. | C-1 Skimmer g 10 i 7 032 5 & 5 AM) 
Sanford, Me C-2 Skimmer IV ‘ ) 1 7 364 ‘ 5 1M 
Fletcher Aviation Utility 5 42 j y 0470-4 
Rosemead, Calif 
Forney Aircraft | F-1 Aircoupe 2 30 0 " ”) 2 ( 0 on 
Ft. Collins, Colo 
Grumman Aircraft | 159 Gulfstream 2178 { ) . uM R-R D 8 800 M) \) 
Engrg. Corp. 164 Crop Duster 135 8 2V wi 9 rr R76 0 W) " 
Bethpage, L.1., N.Y | 
Helio Aircraft Corp. | Courier 5 0 g’ 1 mT | ( ; 7 yi 
Norwood, Mass | Strato-Courier 2 0 g’ 10" 2 50) I GSO480-A2A ( 
a tne — 
Lockheed Aircraft Corp. | 329 Jetstar 20 53’ 8” 58” 10° 20 2 500K) E J85 @ 2.50 ( win 
Marietta, Ga ? rJ37A-1 @ i 
nee iat ediilite 
Mooney Aircraft, Inc. | Mark 20 135 gy” 5 7 5 | ( @ 7 KW) 
Kerrville, Tex | Mark 20-A 135 2 8 5” 167 7 50 | 1 Lyc. O360-A1A @ 18 00 
Mark 22 435 g 57/167 ’ 0 | 2 Lye. 0320 @ 15 00 5K 
On Mark Engr'g. Co. | Marksman 450 1477 | mT 100) 501D ( Ow ) 450 ”) " ‘ 
Van Nuys, Calif. | 
Piper Aircraft Corp. | PA-18 “95” 5 ; T1785 RO 500) ; ”) 70 0 
Lock Haven, Pa. | PA-18 “150” 5 2 5 7*'178 1.75 i] 0320 ¢ 5) { " 
PA-18A Super Cub 5 2 5 77\178 070 | 11 0320 ¢ 50 5 15 1) 
PA-22 “150” Tri-Pacer 12 0 . 17 " oo tl 0320 @ 150 ( rT ) 
| PA-22 “160” Tri-Pacer 29 20 8 5 wot 0320-B @ 160 " TT 8 
| PA-23 “150" Apache 137 7 Yy §”.20 21 0320 ¢ 7 72 186 5 » 800 
} PA-23 “160” Apache 1-5 37 7 5” 20 FM 21 0320-B @ ( 72.18 ) ) 
PA-24 “180" Comanche i 2 {”\ 178 550) | O360-A1A ¢ x0 | BO) 167 7 ‘ ) my 
| Aztec 700") 2 0540 ¢ 0 
Rawdon Bros. Aircraft, Inc. | T-1 Trainer 4 7 ”) wol1i 0320-A2A ( 5) g 
Wichita, Kans | TI-SD Ag. ' 4 5 | 11 0320-A2A ¢ 50 S 
Stits Aircraft SA9A Skycoupe Y # () 0-1 5 24145 1) \ r ) 
Riverside, Calif 
Taylorcraft, Inc. Zephyr y avioq 4 7 " 7h O47 66 160 5 " 
Conway, Pa Topper  x2V 4 5 0) O4TOL ¢ 2 1" 5 0 ) “ q 
Seabird $34 g’i24° 4” 7 MM) 40 O470) @ A ; ) ) ’ 
Transiand Aircraft Ag-2 | {2 g § g mm | 1 PaWt 00 } 2 1 ) g RM 
Torrance, Calif 
Trecker Aircraft Corp. Gull L-1 | 544 5°35’ 7 r ”) Wn Lye. GO40 0 182 75 1 360 0 990 74.500 
ilwaukee, W ia Super Gull L-2 544’ §°/36' 7 ) ) ( {80-12 4) 208 8 100 1.750 00 & 
Abbreviations Lyc Lycoming Division, Avco Approximate 
All Allison Division, GMC P&W Pratt & Whitney Aircraft Division, UAC Price minus engines 
Con Continental R-R Rol!s- Royce Landing and takeoff distance data supplied by manu- 
GE General Electric Turbo.. Turbomeca facturers; in some cases, figures appear to be only 
Kiek Kiekhaefer r Wright Aeronautical Corp rolling distances on the ground 

















U.S. Civil and Military Rotary-Wing Aircraft 























General Data Dimensions Weights Powerplant Performance Remark 
Cc 2 F s a 
£ , Z ms = , = S« r 
= = = . 2 = : FE : A o 
s s = ail ~< = = = Se C 
s 2 @t 2rar €3s/|<z s = sé <5 , =< 
5 6 2) 3 = ; | se | se iS S s - 2 == Su 
S 2 a 3 < e¢>\izs a 5 + 2 =¢ > _ 
= = ed S ow o < = = = Fe 
€ z > 6@1'6/6/|Seleeal =e 4 S F é “ 3S ee 
2 = a s S&S S . = Rl s = ei s = &-s¢ 
is sc | = = > é «= -e > = ~ e “% x= & 
os | cS | = 2 » = S c= So o = - = - “~<« 2c 
= Bey . Z2iz2ic6/e¢ |22\co-| & a = = 2 = 
Bell Aircraft Corp. Xv-3 } 1 25’ 0" 30 0" |1 ’ 701 P& 
}47G |Sioux 1 2 165 35’ 1”\41' 5 5 j | AM ¥ “ 
| j 
17-J |Ranger | | 3 546 37’ 27143’ 4" | 9° 4" | «1,615 2,565)1 J VO-435 
i7H Bellairus | 2 {50 35° 174 Q 1,490 5011 AM 1-200-( "32 » t , 
17G-2 Sioux l 2 i 5 1" 41 5 W 5 1,564 i501 1 VO-435 0) 100 " 
UH-1A Iroquois 1 5 3 44’ 0” 53’ 0 7 x00 Ww 15 
HTL-7 1 1 7’ 2”.43' 4 ' ‘ 55 
Benson Aircraft Corp. B-7 | 1 0 125 20’ 0” 200" | 5’ 10 5 None 
B-7W l 0 0 20 0 20 78 45 10) Nor 
B-7M } | 0 wy 20 0 20 f, y re P 15 
B-8M | 0 75 21'0" 21' 0 j 254 5 un MM 
Brantly Helicopter Corp. (13-2 1 u 8 278 6 98 x() ‘) Hn " 
Cessna Aircraft Corp CH-1 YH-41 ! 100 35’ 0" 42 . M45 ow rT) 
Convertawings, Inc \ 0 »4 355 2 000 
Doman Helicopters, Inc. (LZ5-1 YH-31 1 7 100 48” 0” 58" 9 5 87, 5 29n 5. 20011 sah. A " 1 
LZ5-2 l 7 100 48" 0” 58’ O” 110° 5 My 5.200 5.20011 5a). A " \ 
D-i1 7 a 48" 0” 58’ Oo 5 520) 5 200 " 
Goodyear Aircraft Corp. |400R 1; 0 - 7 
GyrodyneCo.of America, XRON-1 | 1 0 707170" | 73" 8 " 700 
Inc. 
—— | 
Hiller Helicopters UHI2C 9 70.35’ 0" 40 ¢ ) 737 2.500 2.50 Mi 
H-23D Raven 2 107 35 0 ) a 2 700 et? \ ; . 
XROE-1 | 0 x 6” 18 75 270 5 \ 7 
Hughes Aircraft Div 260A | 5 0" 25 x’ 0 Qi 500) 
Kaman Aircraft Corp. HOK-1 2 2 000 47° 0" 47° 0 ) 5 0) a0 1 P& ’ 
HUK-1 | 2 ; (2.000 47°0" 47° 0 y 5 800 6.8001 PAW I 
H-43A | 2 000 47° 0" 47° 0 y 5 an 6.8001 PA | x " 
H-43B 2 ( 2 000 47° 0" 47° 0 y t Q 
MIU2K-1 I 
HTK-1 nod 2 
‘ 
Kellett Aircraft Corp. KH-15 | 0 2RM 
KH-I7A 0 5 
McDonnell Aircraft Corp. |X V-1 | 1 2 212 0 y we 4.277) 5.505 
Nagler Helicopter Co., Inc.| 160 | 0 ”) { S \ 
Omega Aircraft Co. BS-12 { 50) 0 y 25 4.565 4.5 \M 4 
BS-14 Faleon 1 1 24’ 0" 25 0 3) 2 000 AM = 4 
Piasecki Aircraft Corp PiAC-59K | Aer. Ject 
Fairey 843 28 s e 2 vi 800 1.8001 Black . 
Ultra-light 7 ’ 
Republic Aviation Corp. Alouette j O80 33° ¢ 10 0 830 un) 000 . " 
Rotor Craft Corp. RH-1 0 | 50+ 15 7 . 0 400 RC. R 80 ’ 
Sikorsky Aircraft Div. 8-55C H-19A 1-2 10 700 53’ 0” 62’ 7” { 1 axel 7.200 7.2001 P& “ 
S-55A H-19B 2 ) 12, 100,53" 0" 42’ 7 i 5 188 7.900 7.50 \r ”) " 
8-56 HRIS-1 2 9.14972’ O82" 107117 %) 455.28.500 31.0002 PAW win ’ " 
S-58 H-34A 2-4 8 4.00056 07185 107 14° 4 7.650 12.500 1001 Wr. RIS2O-8 
S59 XH-39 2} 2 800 35° 01417 y x” | 2.200 25 5 m. Art , 
ae 36° 0 2 GE. T-58 
S-§2 | 5. 27 j | “ 
Transcendental Aircraft (1-G 
Corp | 
Vertol Aircraft Corp. IPD-18 |HUP-2 | 1 | 5+ 50) 35" 0") 2” | 4,100) 5,750) 6, 1001 ( R975-4 4) 108 
|PD-18 H-25A 1 | 5-6 |1.500/35' O'158" 117112’ 6” | 3,928) 5,750 6,100.1 Con. ROT5-4 550) LON wo 
HUP+4 | 1 | 1 Wr. R1300 7K) 
H-21A |! 14 1 { ; 0 8 300'11.200 14.500 1 Wr. R1IS20-10 7 ’ 
143 H-21B 2} 20 WwW ose 4 0 | & 600 00 15.000 1 Wr. RIS2 T 
1143 H-21C 1-2} 20 14.500: 0) 4 0 8 600 00 15.000 1 Wr. RIS \ 
1H-21D 2] 20] 4 . 1 700 ‘FE. T-58 
1105 ( 0 8" 750114. 700 Lye. T5 
ji4 2 15-195, 420 44 0 & 980/14. 300 Vy 4 
' 
| 
Abbreviations: 
Aircooled Motors (Franklin) Jac.— Jacobs McC.—McCulloch Motors Wr. Wright 
Con. Continental JM _— Jonson Motors P&W Pratt & Whitney Aircraft Footnote pounds thr 
GE Genera! Electric Lyc.—Lycoming RC. Rotor Craft 
































GENERAL STATUS AIRFRAME 
= r —4 = 
Z 4 . 
= a 
P) x s 
c - 2 : 
= 2 , s : = 2 
' = > 3 . Z . i. 3 
z z $ s e = 2 - s . 
S 3 . 5 $ic¢/|3 5 5 $ z 2 
> c al = S Tad E sia S *, = s - 
5 2 Fs s e's itis r sisi|s é 
HI = 3 = 2is\2i\¢ 2 si size g 
3 Z = > sizisie § s = —) S 
3 = = 3 < > = sS > > > s 
° = = ° elidaiaia = ° i) ao a 
Satellite Vehicles Jupiter-C Ar ) ABMA v f 8 64, 000 
Vanguard Mar / | Mart 72 3.8 22,000 
lied Piper WS-117 USAI Lockheed 
X.7 USAI xkheed \ Lockheed 
Test Vehicles 
X-1 USAI k I ed 
Cherokee SAI k | 42 4, 5K 
Skokie I SA k 2,400 
Research Vehicles Arcon NR Atla " 0 25 
Iris NRI Atla ‘ 
Hasp Nai ‘ 0 
Aerobee AJ10-25 Ar : AF Aer \ Aerojet 
Aerobee- Hi AJ1 1-6 Na s Aer Aerojet 
Deacon NACA ABI 5 
Cajun USAI I {M 3.3 2 5 25 
Asp Na " ( 2 5 4 
| 
} Rockaire USAI Dougla: . % 7 08 . 
| nan 
Rockair Na v 4 0.2 
| Terrapin Republic-l Md ¥ Reput 1.8 2 ( 2 
HTV SA AD ~ 8 
Wasp Navy Cooper % Cooper 
Farside USAI Aeronutrot . 0 8 Wn 
Abbreviations: Army Ord — Army Ordnance F'chiid ED - Fairchild Engine Division 
ABL — Allegany Ballistics Labs BuAer — Bureau of Aeronautics F'child GMD — Fairchild Guided Missile Division 
ABMA _— Army Ballistic Missile Agency BuOrd — Bureau of Ordnance FTL Federal Telecommunications Laboratory 
AC — AC Spark Plug Con Continental GCC — Ground controlled command 
ADC — Aerophysics Development Corp ECM ~— Electronic countermeasures GE — General Electric 
APL — Applied Physics Laboratory F’child A D — Fairchild Aircraft Division GFE — Government furnished equipment 
U. S. Dr ones 
GENERAL STATUS AIRFRAME 
= = = 
| gig ‘ 
| | gi é€ Z 
s = s 
s ; gif). y 
| ha 3 = > = = 
| g 5 = ‘ ei7 is r 
H z : 3 ti-is| 2 Sigiz| 3 
a é .— c s = E § 3 < = 3 S e 
2 2 3 S 5 Si sie é = = = = 
= = = 2 s siziz = < = > E 
= : = 2 3 ss £ & S Be ae 3 
S = = 3S a eocd os = } rs ro a 
Firebee Q-2A USAI Rya . ‘ Ryar M4 
| Firebee KDA-1 Nav Ryar ‘ ‘ Ryar 17.7 l 900 
SD Arr Repu ‘ v Repu 
Ar F’child AD \ 
SD-1 Arn Radiopla \ Radioplane 5 
we RP-76 Arn Radioplane Radioplane ».7 5 300 
Teal XKDT-1 Nav ler \ Ter 11.8 19 ‘ 
XQ-4 USAI Radioplane ‘ Radioplane 4 2 2 
RP-77DI Arn Radioplane \ Radioplane 8 21 2 2t 
(1001) XKDB-1 Na Beech 13.5 12.5 600 
(1013) Beect 800 




















POWERPLANT GUIDANCE PERFORMANCE 
: : 
= = - 
vs c 2 2 REMARKS 
= £ a ba = 2 
dj z 2 = E - = 
: = é > Z s = = s 
2 = = 4 = = FI Ee Ee 
& = c 3s = c 2s 5 Ss 
= € = 2 = é s Fa E 
2 1] Ss c a) 1] = = 
4 a c > _ = 
a S _ 4 = S = a e 
4 = z ui é = fa = = 
S 64,000 } tag w I r 
N 1 ry 
“a 15 a 84.000 " adified t at ag 
GI I pr 27,000 
5 22,000 Aerojet 1 | pr 7,500 M-H Inertial rh tage carrier NRL sa 
Gr.Ventral l spr 
Re atellite 
r Ra esthe 
hiok 5 spr Th tage 
4,500 1 | spr 50,000 None 15 Air-launched eject seat test 
2,400 spr $3,000 Air-launched parachute test veh 
Mach 2 versior 
) 250 1 | spr Sounding rocket; 40-lb. pa ul to 7 
spr Ss ling rocket; 100 ud - 
Gr ra spr i I weather rocket; 20- 
Aer lpr 4,000 Sounding rocket; 150 payload t« 
Aerojet 1 lor 4,100 Sounding rocket; 150-1 pavioad t 
} " ABI r S ling rocket 
254 Thiokol i spr 8.300 6.5 Sounding rocket 
245 r " spr 5,850 Ss ling rocket; 25 " rv s 
18 l DM-16 Jato 7,800 Air-launched sounding rocket; 40 
‘ pr 75 FFAR k 
224 k ABI 2 spr 5 jing > ‘ ‘ 
0 pr 7 Two-stage hypersonic test 
iv ra r Weather 1 g vel 
1,900 Thiokol/G¢ 10 | spr Balloon-launched; 3.5 . cu 
Gr. Central — Grand Central Rocket Co. MIT - Mass. Institute of Technology R-R — Rolls-Royce 
le Division ICBM _ Intercontinental ballistic missile NOTS — Naval Ordnance Test Station RMI — Reaction Motors, Inc 
ns Laboratory RBM — Intermediate range ballistic missile NAA North American Aviation Stell. Inert. — Stellar-inertial 
nd JPL Jet Propulsion Laboratory NC Nuclear capability tj turbojet 
lpr _ liquid-propellant rocket No — Northrop WeE! — Western Electric 
yipment M-H — Minneapolis-Honeywell NRL —Naval Research Laboratory * — Approximate Gross takeoff weight 
POWERPLANT GUIDANCE PERFORMANCE 
£ 
: 
s 
3 3 
° 5 : REMARKS 
a S é 
x 4 = 2 = < 
. ‘ 3 - g 5 3 
5 H e > z : = = ¢ 
] = = = 
2 S e 4 ‘3 s S q ea 
= a = = = ha 
= < Sn 2 a 6 E E 
Ss c a = Ss = = 
e€ 2 = 2 . ° = = 
3 E 4 2 4 s & 3 E 
4 = z wl « = 5 = = 
1,849 t 1 | J69-T-19A 1,000 GFE Radio radar 85 larget; Army XM-21 
1,900 hild 1 J44-R-20 1,000 GFE Radio 85 Target 
Surv iance 
ourve aloe 
s75 MeCulloch 4 cylinder Radioplane Radio 540 Also RP-71F ; surveillance 
300 \erojet i | spr 5 Radioplane Autopilot 95 80 Target; Navy XKD4R-1 
Phillips 1 | spr Temco Preset 95 Air-launched target 
R-R 1 | Soar tj Radioplane Radar 400 Supersonic target 
t) Boeing 1 | 502-210 tp. Radioplane Radio 6 540 Plastic drone-launcher 
600 MeCulloct 1 | 120-hp Target 
800 McCulloch 1 | 110-hp Surveillance; heavier XK DB-1 

















POWERPLANT GUIDANCE PERFORMANCE 


REMARKS 


No. ofjengines 
Engine designation 


Manufacturer 
Maximum Mach number 


Rated thrust, Ib 
Manufacturer 

Type of guidance 
Maximum range, mi 


Four-stage carrier for Explorer satellite; first stage 
a modified Redstone; latter stages scaled<lown 
yergeant rockets. 


Inertial Three-stage carrier for NRL satellite 


Recon. satellite 
Ramjet engine testbed 


Three-stage re-entry vehicle 


Air-launched ejection seat test vehicle 


Air-launched parachute test vehicle; Skokie I! is 
Mach 2 version 


Sounding rocket; 40-lb. payload to 70 mi 
Sounding rocket; 100-Ib. payload to 200 
Formerly Loki; weather rocket; 20-mi. alt 
Sounding rocket; 150-lb. payload to 70 mi 
Sounding rocket; 150-lb. payload to 170 mi 
Sounding rocket 

Sounding rocket 

Sounding rocket; 25-lb. payload to 38 1 
Air-launched sounding rocket; 40-lb. payload 


2.75-in. FFAR rockets instrumented for sounding 
experiments 


Sounding rocket; 6.5-Ib. payk 
Two-stage hypersonic test vehic! 


Weather-sounding vehicle 


3alloon-launched; 3.5-Ib. payload to 4,000 1 





Grand Central Rocket Co. Mass. Institute of Technology R-R — Rolls-Royce 

Intercontinental ballistic missile Naval Ordnance Test Station RMI — Reaction Motors, Inc. 

Intermediate ri ballistic missile N North American Aviation Stell. Inert. —Stellar-inertial 

Jet Propulsion Laboratory .C. — Nuclear capability tj — turbojet 

liquid-propellant rocket Northrop WeE! —Western Electric 
inneapolis-Honeywell Naval Research Laboratory Approximate ! Gross takeoff weight 





POWERPLANT GUIDANCE PERFORMANCE 


REMARKS 


No. of engines 

Engine designation 

Rated thrust, Ib 
Manufacturer 

Type of guidance 
Maximum Mach number 
Maximum range, mi 


Manufacturer 


J69-T-19A Radio radar : Target; Army XM-21 
J44-R-20 Radio S Target 
Surveillance 
Surveillance 


{eCulloch 4 cylinder Radioplane Radio Also RP-71F ; surveillance 


erojet spr Radioplane Autopilot 9! Target; Navy XKD4R-1 
spr Temco Preset f . Air-launched target 
Radioplane Radar Supersonic target 


Radio i Plastic drone-launcher 


Soar tj 
502-210 tp. Radioplane 


feCulloch 120-hp. 
{cCulloch 110-hp Surveillance; heavier XK DB-1 





























actories 
Fisherman's Bend, 
Melbourne, Victoria 


Paris (8¢ 


Hure!-Dubois 
Route de Verrieres 


(Setne-et-Orse 


Rene LeDuc et Fils 
158, Quai de Bezons 
Argenteuil (Seine-e 


Societe de Avions 
Max Holste 


Paris (8¢ 


ARGENTINA 


90, Rue Miromesnil, 


Meudon- Villaroublay, 


H.D. § 
H.D. ; 


t-Oise) 


Super 
Broussard 


17, Rue de Chateaubriand, 


Fabrica Militar de Aviones |1.A. 33 Pulqui II Fighter 
Cordoba LA. 35 Huanquero Multi 
LA. 45 Personal 
LA. 46 Utility 
AUSTRALIA 
Commonwealth Aircraft C.A. 25 Winjee! Trainer 
Corp. Pty. Ltd. C.A. 27 Sabre Mk. 30 Fighter 
Lorimer Street, Port C.A. 28 Ceres Utility 
Melbourne, Victoria 
Government Aircraft Canberra 20 Bomber 
F 1 Jindivik Mk. 2 Drone 


Transport 


Photo 


Interce ptor 


Transport 





1 0 34 «9 | 38’ 10 10° 270 7,920 12,2101 R-R Nene @ 5,000 Ib. t 

3 8 or 3” | 45°10" «(18 8” 455 7,700 13,7002 F.M.A. Indio L.A. 19 @ 690 
hp 

1 | 34 we | (CW > oe 205 «2,426 3,670 2 Lyc. 0-320 @ 150 hp 

1 2 38° 7° | 24 11° 7” 3 194 #1,213 2,2041 ye 0-320 @ 150 hp 

3 0 | 38° 9 | 28’ v 249 «3,289 4,235 1 PAW RORS5-AN 2 @ 450 hp. 

1 O | 37 I” | 37° 6 (14 8” 288 11,000 20'0001 R-R Avon 20 @ 7,500 Ib.t 

1 0 47" wr 312 4,060 7,000 1 P&W Wasp 83H1-G @ 600 
hp 

2 0 64’ 65 6" 1S 6” (80 51,000 2 R-R Avon Mk. 109 

0 0 19° ae = 76 «1,750 2,800 1 AS Viper ASV3 


BELGIUM : 

Avions Fairey S. A. Tipsy Junior Mk. VI Persona 1 0 wv og" * 6 113 {70 

Gosselies Tipsy Primer Trainer 2 0 3?’ 7” 6 12” 155 1,548 2 
Tipsy Be!fair Personal 1 1 © Ab ws § 7 129.7 5 1 
—— 

Avro Aircraft, Lt CF-100 Mk. & Interceptor 2 0 wie 5s 2 i 6 581 33 
Boz 4004, ates 4° \CP-105 Arrow AW Fighter 2 0 SO 77 o 21 3 70 
Toronto, Ontario 

, Ltd. Sabre 6 Fighter QO 37° 1'4” 37° 6 i114 9 
P. 0. Bor 6087, CP-107 Argus Reconnaissance 15 O 142’ 3'9" 128 3” 36’ 814" 2.0 145 
Montreal, Quebec T-33A Silver Star Trainer 2 0 erinmre iw 
CC-106 ass. ‘Cargo 5-8 134 142 3° 137 38° 8” 2,075 91,184 205 
CL41 Canadair Trainer Trainer 2 0 a ome |e) ae 220 4.100 6 

The de Havilland Aircraft DH(-2 Beaver Transport 1-2 56 48’ ow 4 610 7 | «250 «62,951 5. 

of Canada, Ltd. DHC-3 Otter Transport 1-2 9-10 58 42 15 375 «4,368 «8 
Station “L"’, Toronto, Ont. DHC-4 Cartbou Transport 2 27-28 95’ 68 36 920 14,500 24 

FRANCE 

Societe Boisavia, B-605 Mercury Persona! 1 3 | 37 6 23° o 17 6 194 1,430 2 
it, Rue Pierre Brossolette, B-260 Anjou Personal 1 4 Trim? 97 Ww 231 2.866 4 
/ery-sur-Seine 

S. A. des Ateliers d’Aviaticn 1001 Taor Fighter l 0 a7’ 1” «(12 146”) 158 il 

Louis Breguet 1100 Fighter 1 0 25’ 7° | 41 iv” 3” 215 13 
24. Rue Georges Bizet, 1050 Alize Anti-Sub 3 0 Dw 2 8 17 387.5 17 
Paris (X Vie) 

940 Pass. ‘Cargo 21 a a ae ad 14 
763 Deux Ponts Transport 3 107 «140 8 ON 11" (31° 4° 1.985 68.150 113 

Generale —~" “oe Mediterranes Transport 7 

Marcel Dassa M.IVA Mystere [V A Fighter-Bomber 1 0 3h" ” a lv 6” 444«12,402 17 
78, Qua i Saint M.IVB Mystere IV B Fighter-Bomber 1 0 36° 5'6” 43’ 11'g” 14’ =58” 344 
Cloud, (Serne-et-Orse) SM.B. 2 Super Mvstere Fighter-Bomber | 1 0 34.6” | 6 14’ 11” 375 «15.300 20 

E . utend Etendard [V-M Fighter 1 0 31 305 i7 
M 
Eten, dard IV Etendard I\ Fighter-Bomber | 1 0 27’ 275 16 
Mirage III-A Mirage III-A Interceptor 1 0 17 
Air-Fouga C.M. 170R Magister Trainer 2 0 a7’ 2” | 33 Y 2 186 64,700 ¢ 


3 44 (148 7'4" 77’ 4 a’ 7 1,076 24,498 41 
7 O (148 74" 77 6” 28 1,076 26,300 42 
1 0 13 


1 7 80 14 


770 1 Con. @ 65 hp 
138 1 = Gipsy Maier X @ 147 
100 1 w alter Mikron @ 62 bp 
600 2 Orenda 11 @ 7,000 Ib. t 
000' 2 Orenda Iroquois @ 20,000 
Ib. t 
1 Orenda 14 @ 7,200 Ib. t 
000 4 Wright R-3350 @ 3,700 hp 
1 R-R Nene 10 @ 5,100 Ib. t 
000 4 Br. Orion 2 @ 5,150 eshp 
500 1 Pair. J83 @ 2,000 Ib. t 
100 1 PAW R985 @ 480 hy 
000 | PEW R1340 @ 600 hy 
000 2 P&W R2009 D5 @ 1,450 hp. 
575 1 SNECMA 4L02 @ 170 hp 
410 2 SNECMA 41,402 @ 170 hp 
025 1 Br. Orpheus 4} @ 4,850 tb. t 
230 2 Turb. Gabiz 
640 1 R-R Dart R.Da.7 @ 2,000 
eshy 
330 4 Turb. Turmo @ 400 hp 
500 4 PAW CA-18 @ 2,400 hp 
2 A-S Viper @ 3,000 tb. t 
000 1 HLS. Verdon @ 7,700 Ib. t 
1 R-R Avon Ra. 7R 
000 1 SNECMA Atar 101 G-2 @ 
10,000 Ib. t 
500 1 SNECMA Atar & @ 0,000 
Ib. t 
000 1 Br. Orpheus 12 @ 8.000 tht 
000 1 13,500 


200 2 


600 


200 1 


603 2 


> Tur 


SNECMA Atar 9 @ 
Ib. t. + 1 SEPR rocket 


Marbore 2 @ 880 Ib.t 


Wright 982C9HE! @ 
1,525 hy 
Wright 


1,475 hy 


HE2 @ 


on? (0 


LeDue ramjet 


SNECMA Atar D3 






P&W 


Turt 


R-1340 
Bastar 


Wasp or 


700 
290 








107 


133 
110 


444 
463 





















Alvis 
Armstrong Siddeley 
Ali-Weather 
Blackburn & General 
Bristol 

Continental 

de Havilland 
Empresa Nacional 
Aviacion S.A. 


de Motores 


de 


Fairchild 

General Electric 

Hispano-Suiza Sven. 
—_, Turb. 
Pratt & Whitney * Cruise Speed 
Rolls- Royce cane ximately 


Societe d'Etude de la Propulsion par 
Reaction 


SNECMA - Societe National d'Etude et de Con- 
struction de Moteurs Aviation 
Svenska Flygmotor 

Turbomeca 


W.. 660 is military version of AW. 650. 
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HIGH-ALTITUDE RESEARCH -GOING UP! 


Today we say up. Tomorrow we'll say owt. Right now CDC systems are keeping a tense 
watch on the sun’s sudden temperament from 100 miles up...drawing swift wind 
profiles from 50,000 to 250,000 feet... reporting on radiation in the ionosphere. 
As it does these jobs for the 1GY and other major research programs, CDC is also 
building knowledge for the challenges ahead... weather surveillance from an orbital 
station... radiation research from 4000 miles out...and travel beyond. Whether your 
assignment calls for practical answers today or research into the future, CDC offers 
you successful experience across the full spectrum of rocket systems activity. 


Write for information on CDC capabilities in rocket systems 
design, research, development, instrumentation, fabrication, 
ground support equipment, field testing and data evaluation. 


CcCOoOOQOPE R DEVELOP MEN T COR P. 
2626 S. PECK ROAD. MONROVIA, CALIFORNIA 


Scientists and creative engineers...investigate this field with a future. Challenging working environment in Southern Catifornia 


c NO BUILDER F THE A 


Circle Number 196 on Reader-Service Card 








@ SPECIFICATIONS 


Leading Foreign Aircraft, Military and Civil 
































Aeromlanes Morane-Sauinier M.S. 733 Aleyor 
3-5 Rue Volta M.8. 760 Paris 
Puteaur. (Seine M.S. 1500 Epervier 


Societe Nationale de Nord 2501 Noratlas 
Constructions Aeronautiques 
du Nord Nord 3202 


Pa Nord 1500 Griffon II 


Piel Aviation 
1 wer 


Etablissements Henry Potez 
/ feenue K/eher 


Pa XVie 


Societe Industrielle Pour S. 1000 
l'Aeronautique 
8, Avenue de N 


\ y (Se 


SNECMA C. 400 P-1 
I evard Ha na 
Par Vile C. 400 P-2 


C. 400 P-3 


Sud Aviation ‘ Carave 
Pa Baroudeur 
Vautour 
Trident 


Durandal 


GERMANY 
Ingenieur-Buro Blume Blume Bl 502 
Tausend fensterhau 


berg-Ruhrort 


Dornier-Werke GmbH Do 27 A 

Friedrichshafen a.B 
Rhein-West-Flug u RW.3-A2 
Companie 

1 msel strasse 

Porz-Westhoven RW.3-A3 


GREAT BRITAIN 


worth Aircraft Ltd AW. 650 Freighter 
Baginton, Coventry 


AW. 670 


Auster Aircraft, Ltd. J5B 
Rear shy, Leweste Jal 

4.O0.P.Mk.6 

4.0.PMk9 


B& 


Blackburn and General G.A.L.60 
Aircraft, Ltd. N.A 


Brough, East York 
The Bristol Aeroplane Co. 
Lid 


Filton, Brist 


The de Havilland Aircraft D.H. 110 
Co. Ltd D.H. 104 
Hatfield Aerodrome, Hert 

D.H. 114 


D.H. 106 
D.H. 106 
D.H. 106 
D.H. 121 





Nord 1405 Gerfaut I 


Sir W. G. Armstrong-Whit- Sea Hawk F.G.A.6 


lrainer 
Business 
Attack 
Tr ansport 
Trainer 
ighter 


terceptor 


Pers 


Transport 
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Pris if you will, an engineer who would rather design electronic 
cabling than black boxes or space ships—an engineer who fully 
understands your product and your requirements for electronic cables— 
an engineer who can integrate your design philosophies into custom 
cable assemblies— an engineer who can provide, at the right time 

and in any quantity, cables that are as carefully integrated into 

your product as is each black box. 


The engineer who calls on you from Pacific Automation Products, Inc., 
is such a man. 


Solve your cabling problems by integrating the PAPI man into your 
planning, and his cables into your product. Phone, write, or wire: 


PaciFICc AUTOMATION PRODUCTS, INC. 


1000 AIRWAY, GLENDALE 1, CALIFORNIA Phone: CHapman 5-687! or Cltrus 4-8677 


137 Walnut Hill Village + Dallas 20, Texas + FLeetwood 2-5806 
1809 Virginia Ave. * Redwood City, Calij.« EMerson 9-1962 
420 Lexington Ave.+* New York 17, N. Y. + LExington 2-5193 


ENGINEERS - HERE 1S A COMPANY THAT HAS RAISED CABLE DESIGN FROM THE MUNDANE TO A HICHLY 
DEVELOPED AND PRECISE SCIENCE. THERE MAY BE A JOB HERE FOR YOU. SEND YOUR RESUME TODAY. 
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The English Electric Co, | 
Ltd. | 


pas House, Kingsway,| 
London W.C.2 


The Fairey Aviation Co., Ltd.| 
Hayes, Middlesex 
| 


Folland Aircraft, Ltd. Fo. TT. 
Hamble, Southam pton, 
Hampshire 

Gloster Aircraft Co., Ltd. 
Gloucester 

Handley Page, Ltd. HP. 80 
Cricklewood, 

London, N.W.2 H.P.R. 3 


H.P.R. 3 


Hawker Aircraft, Ltd. P. 1121 
Canbury Park Road, Kings P. 1067 
ton-on- Thames, Surrey P. 1067 


P. 1101 
Hunting Aircraft, Ltd. 


Luton Atrport, Luton, 
Bedfordshire 


M. L. Aviation Co., Ltd. 
White Waltham, Maiden- 
head, Berkshire 

F. G. Miles, Ltd. M.100 
Shoreham Airport, Sussex M.100 


HDM 105 
HDM 106 


Edgar Percival Aircraft Ltd. EP. 9 
Stapleford Aerodrome 
Romford. Essex 


A. V. Roe, & Co., Ltd. 
Greengate, Middleserz, 
Manchester 

Saunders-Roe, Ltd. 
Osborne, East Cowes, 
Isle of Wight 


Scottish Aviation, Ltd. 
Prestwick Airport, Ayrshire 


Short Brothers & Harland, |S.B.5_ 
Ltd SC. 1 


P.O.Bor 241, Queen's 
Island, Belfast 


Vicker s-Armstrongs 
(Aircraft), Ltd. 
Weybridge, Surrey 


Industrie Meccaniche Aero-|............. 
nautiche Meridionali- 
AERFER 

30, Corso Malta, Naples 
Construzioni Aeronautiche AZ-SL 
Giovanni sta 

Cascina Costa, Gallarate AZ-88 





-_ 


Fighter 


Canberra T. 4 Trainer 
Canberra P.R. 7 Photo Reconn 
Canberra P.R. 9 Photo Reconn 
Canberra B. 8 Bomber 


Gannet Mk. 2 Trainer 


Gannet Mk. 3 Early Warning 
Gannet A'S. Mk. 4 Anti-Sub 
Delta 2 Research 


Gnat Mk. | Fighter 


Javelin T. 3 Trainer 
Javelin F (AW) 7 AW Fighter 


Vietor B.Mk. 1 Bomber 
Victor B.Mk. 2 Bomber 
Leonides Herald Transport 


Dart Herald Transport 


. Strike 
Hunter F.4 Fighter 
Hunter F. 6 Fighter 


Hunter T. 7 Trainer 
President Transport 
Pembroke Multi 
Provost T.Mk. 1 Trainer 
Jet Provost T.Mk.3 = Trainer 


Utility Mk. 1 Personal 


nd 


Student Trainer 
Centurion Trainer 


Research 
Caravan Transport 


Multi 


Avro Vulcan B.Mk. 1 Bomber 
Avro Vulcan B.Mk. 2 Bomber 
Avro Shackleton MR.3 Anti-Sub 


Interceptor 


Interceptor 


Pioneer CC Mk. 1 Transport 
Twin Pioneer Multi 


Rese arc h 
VTOL 


Viscount Transport 
Viscount Transport 
Viscount Transport 
Viscount Transport 
Viscount Transport 
Vanguard Transport 
, . Transport 

Scimitar Mk. 1 Fighter 

faliant Bomber 

Swift F.R.Mk. 5 Fighter 


A.S. Sagittario IT Fighter 


Transport 


Transport 


Vey renee 
DReaaa—— 


-on 
—Ba& 


200 


900 
540 
130 
000 


l 
l 


l 


) 
? 
4 
i 
4 
! 
1 
l 
l 
1 
l 


-R Avon + 1 Napier 
Jouble-Scorpion rocket 


-R Avon 


-R Avon 
-R Avon 


+ Double Mamba 100 @ 
950 eshp 

+ Double Mamba 

A-S Double Mamba 

R-R Avon 


Br. Orpheus 701@ 4,850!Ib.t 


A-S Sapphire @ 8,300 Ib. t 
A-S Sapphire @ 11,000 Ib. t 


A-S Sapphire 
R-R Conway 


Al. Leonides Major @ 866 


hy 
R-R Dart R.Da.7 Mk.527 
@ 1,910 eshy 


DH Gyron 

R-R Avon RA21@8,000ib.t 
R-R Avon RA28@ 10,000 
Ib. t 

R-R Avon RA2! or RA28 


Al. Leonides @ 550 hy 
Al. Leonides @ 550 hy 
Al. Leonides @ 550 hy 
A-S Viper @ 


Walter Mikron I11@38.5hp 


Turb. Marbore @ 883 Ib. t 
R-R RB 108 derated to 
100 Ih. t 
Cirrus Major Ill ¢ 


155 hr 


21 GSO-480B ¢ i } 


‘ 
i 
i 
‘ 
‘ 
‘ 
‘ 


4 
l 


1 


4 


GO-480B 


R-R Dart 6 @ 1,740 eshy 
R-R Dart RDa. 2 506 
R-R Dart 6 @ 1,740 eshy 
R-R Dart 7 @ 1,990 eshy 
R-R Dart 11 @ 2,080 eshy 
R-R Tyne @ 5,315 eshy 
R-R bypass @ 17,500 Ib. t 
R-R Avon 200 series 

R-R Avor 

R-R Avo 


R-R Der 


Ib. t 


Al. Leonides Mk.22 
@ 470 hp 


4 SNECMA 128 @ 





AVIATION WEEK, March 3, 1958 








Leading Foreign A 


@ SPECIFICATIONS 


ircraft, Military and Civil 





Societa Aeronautica Italiana, 
ing. A. Ambrosini & Co 


Viale Main 3, Milar 


Fiat-Divisione Aviazione 
i f | 


Aeronautica Macchi 


Vv 


Aeronautiche 
to F Milan 


Partenavia Construzioni 
Aeronautiche 


Piaggio & C. Societa per 
Azioni 


JAPAN 
Fuji Heavy Industries Ltd 
\ 8, 2-chome, Maru 
hi, Chiyoda-k Tokyo 
Kawasaki Aircraft Co., Ltd 
F t t t 


ee 1 


NETHERLANDS 
Royal Dutch Aircraft 
Factories (Fokker 


Schi phol-Z wid 


SPAIN 
Aeronautica Industrial, S.A. 
‘laca de las Corte 
V 1 / 


Construcciones 
Aeronauticas, S.A 
Rey Francisco, 4, Madrid 


La Hispano Aviacion, S.A. 
irenida de Jose Antomio 7 
V adr 


SWEDEN 
Svenska Aeroplan A.B 


Linkoping 





Nardi S.A. per Construzioni | 


P. 155-5AM-1 


rif 
LM-1 


Fokker F.27 


Fokker F.2 


Fokker F.27 


XL-10 
XL-10¢ 
La 

E-6 

CASA 202B 
T? 
>r.6 
TS 


HA-100-5 


, HA-200-R1 


Saab-29 
Saab-J29F 
Saab-32A 
Saab-J32B 
Saab-32¢ 
Saab-35 





| Max. No. of crow 


)- 40 


14 


0 


0 


0 


Saab-90A-2 
Saab-91B 
Saab-9 1( 


SWITZERLAND 
Flug & Fahrzeugwerke A.G.| P-16 
Altenrhein ber Rorschach 





Scandia 
Safir 
Sahr 
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Details of missile development are secret and can only 
be discussed on a “need to know’ basis. But when it: 
comes to missile component reliability, it’s no secret 
that Exide has the most experienced engineering team 
and the best laboratory facilities in the industry. 


Storage Battery Company, Philadelphia 2, Pa. 


Exide Missile Batteries are available on short 
notice in a number of types and sizes. Write for # ® 
catalog and engineering data. Missile Applications 
Department, Exide Industrial Division, The Electric 
d 
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CANADA 
Orenda Engines, Ltd. 
Valton, Ont. 


"GREAT BRITAIN | 
Armstrong-Siddeley Motors, Ltd) 


Parhewde, Coventry 


Bristol Aero-Engines, Ltd. 
Filt 


, Bristol 


De Havilland Engine Co. Ltd. 
Ed MW iddieser 


N. Napier & Son, Ltd. 
l don, W.3 


Rolls-Royce, Ltd. 


/ 





| Thor 


| Soar Mk.1 
| Tyne RTy.1 


Be Le ea SA Ml 


Orenda 10 


| Orenda 11 
| Orenda 14 
| Iroquois PS-13 


Mamba ASM. 8 

Double MambaASMD. 3 
Double Mamba ASMD. 8 
P. 182 


Viper ASV. 8 
Viper ASV. 9 
Viper ASV. 10 
Viper ASV. 11 
Sapphire ASSa. 6 
Sapphire ASSa. 6R 


Sapphire ASSa. 7 


Fe a 


Proteus 705 
Proteus 755 
Olympus 101 
Olympus 102 
Olympus 104 
Olympus 200 
Orpheus B. Or 2 
Orpheus B. Or 3 
Orpheus B, Or 4 
Orpheus B. Or. 1 
Orpheus B. Or. 1 
Orion B. On. 1 
Orion B. On. 2 


1 
? 


Oh al dl dh dl dl a on 


Gobhn 35 
Ghost 103 
Ghost 105 
Gyron 

Gyron Jr. DGJ1 
Gyron DGy.2 
Gyron Jr. DGIA 


Avon RA.7 

Avon RA.7R 

Avon RA.21 

Avon RA.14 

Avon RA.26 

Avon RA2S8 

Avon R A224 

Avon RA.24R 
Avon RA.29 

Conway R.C0.5&7 

Conway R.Co. 10 

Conway R. Co. 11 
Dart Mk j 
Dart Mk 

Dart Mk. ! 

Dart Mk 

Dart Mk 

Dart Mk 

Dart Mk 

Dart Mk 

Dart Mk. 5: 

Dart Mk 

Dart R.Da.10 
Dart Mk.541 
Nene Mk.10 

Nene Mk. 101 

Nene Mk. 3 & 102 

Nene Mk.103 
B.108 


or or or Gr te to te 


SESE SE SESE S989 9999 9995 98 be oe be ye be > me be ye WW 


—— me COO WSS ES CORO IONS 


— a OS PO BS BO BO OO OS BS PS PS PO to 


Soar Rsr.2 


ad al al ae 


Tyne RTy.104&11 


p 
5 eshp. 


70 ib 
GOW It 
Ooo It 
1) Ih 
sO) It 
000 It 
000 Ib 


+, 900 es 
120 
O00 
000 I 

5,000 | 

5 000 
520 th 
50 | 
230 Ib 
760 I 
O00 


150 es 


150 eshp 


+. 500 | 
S50 I 
S50 Ih 
O00 It 

7.000 tb 
oon 

7.000 Ii 


3. 00 eshy 
O00 eshy 
O00 eshy 
200 « 
3, 500 eshy 
TSO 
865 
950 « 
260 
650 shy 
800 = 
? Os 


7, 500 tt 
500 
000 | 
5 | 
Ooo} 
000 II 

1,250 It 


500 Ib. t 
000 t 
500 ib. t 
250 Ib. t 
, 540 eshp 
740 eshp 
720 eshp 
. 800 eshp 
990 eshp 
100 eshp 
100 eshp 
960 eshp 
100 eshp 
150 eshp 
660 eshp 
350 eshp 
100 Ib. t 
000 Ih 

100 Ib 

. 400 Ib 


PR OS 8S 0S OS me NS NS ee ee ee ee = 


860 th. t 
4,985 eshp 
5, 380 eshp 


Ot Sr Gr Oe Gt Ge Gn Gn ee 


Po ee ee a ae a ee 


— 
kk ak 


0.409 
0.479 


$0), 000-4 


8 
tprated ASV. 10 


Afterburner version 
{lso AdSa. 5&8 


Britannia 102 
Britannia 250, 300 and 310 
In productior 


Vulcan bomber 


For Folland Guat 
For G91, Etendard VI, Taon 
For Gnat Trainer, G91 Traine 


395 at altitud 


For Bloodhound 


ver 
j in Ryan X 


iruer Ve on 
version for D.H. ¢ 
and 8.A. Caravelle 
vil version for 707 & DUS 
H.P. Victor B. Mk. 2 
kers Viscount 
7TH) & 800 Series 
*kker Fairchild F-27 
scount 805 
scount SIO 
A.W. 650 Fre ightercoach 
H.P. Dart Herald 
F-27 
Grumman Gulfstream 
Military version for 1050 A 


Derated RDa.10 for Vie 
SH 


VTOL Engine 
Aerter Ariete 


Short St°.1 


I'win Spool 


Twin Spool 





Abbreviations: 
a 


lar 
ACFJ — axial-centrifugal turbojet 
ACFP  axial-centrifuga' turboprop 





CF centrifugal-flow turbojet 
cre centrifugal-flow turboprop 
eshp. — equivalent shaft horsepower 


axial-flow gas generator 


axial-flow turbojet 
axial-flow turboprop 
bypass turbojet 
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DOUBLE-ACTING B SERIES 


SELF-LOCKING 
P QUICK-RELEASE 


the pin that’s designed for positive 
release...even under “over-load” or 
“hound” conditions! 


Double-acting PIP Pins combine rugged strength and 
dependability with INSTANT INSERTION, SELF-SAFETYING ... 
and QUICK RELEASE! Cotter pins, nuts, bolts and other 
retaining devices are completely eliminated. Result — 
unlimited design freedom and accessibility where units are 
frequently assembled and disassembled ... permits 
quick-change of mechanical units...speeds assembly of portable 
equipment... reduces servicing costs. 
Difficult fastening applications where ordinary fastening devices may 
“bind” in misaligned holes or under unusually heavy loads are “made to 
order” situations for double-acting “B”’ Series PIP Pins, which operate 
on the fast push-to-insert — pull-to-remove principle... but have the added 
advantage of the exclusive PIP “drive-in”—“drive-out” spindle. It’s the 
safest, most reliable self-locking quick-release pin available! 
MEETS RIGID REQUIREMENTS 
Double-acting PIP Pins are used by every major aircraft manufacturer 
and the military services...are specified for use in missiles... used by 
leading manufacturers of electronics, industrial and materials handling 
equipment and have proven their complete reliability in many other fields. 
Get exclusive PIP Pin “drive-in”—drive-out” advantages in standard 
diameters to fit most nominal holes. “B” Series PIP Pins with continuous 
steel ring aid forcible release and adapts to remote release systems. 
Use the experience and technical knowledge of our Engineering Staff 
to determine the right solution to your quick-release fastening problem. 








Clevis fitting Tube assembly Bracket assembly 


Technical data and specifications are detailed in Brochure No. ADI-5500. 
Write for your FREE copy today! 


AVIATION DEVELOPMENTS INC. 
210 S. VICTORY BLVD. 
BURBANK, CALIFORNIA 


Sales offices in principal cities 
Manufacturers of PIP® Self-Locking Quick-Release Pins, 
Chobert® Rivets and Avdel Sheet Grippers. 
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Blackburn & General Aircraft 
itd 


Brough, E. Yorks 


FRANCE 
Generale Aeronautique 
Marcel Dassault 
St. Cloud (S. & O 


Societe d’E xploitation des 
Materials Hispano-Suiza 


s-Colombes (Seine 


Societe Nationale d'Etude et 
de Construction de Moteurs 
d’ Aviation 
Faris 


Societe Turbomeca 
Parts 


ITALY 
FIAT-SMA Tw 


Palouste 500 
Hi-Pres. Palouste 
Artouste 600 
Turmo 600 
Palas 600 


M.1.30 Viper 
M.D.30R 
R.7 


Nene 105. 
Tay 250 
Verdow 350 
R-804 
R-854 


Atar D2A & D3 
Atar E3 

Atar E4 

Atar B5 

Atar G2 & G3 
Atar O8 

Atar O9B 


Palas 
Marbore 2 
Marbore 4 
Arbizon 
Gourdon 
Gabizo 
Soulor 
Artouste 2 
Artouste 3 
Bastan 
Mareadau 
Palouste 4 
Autan 2 
Turmo 2 
Turmo 3 
Astazou 
Tramontane 


4002 





Abbreviations: 
a Annular 
ACF) 
ACFP 





axial-centrifugal turbojet 
axial-centrifugal turboprop 


AFJ axial-flow turbojet 
AFP axial-flow turbopron 
bypass turbojet 


— gas horsepower 
pounds thrust 
axial-flow gas generator BFJ 


Cri centrifugal-flow turbojet ghp. 
CFP centrifugal-flow turboprop ib. t. 
eshp equivalent shaft horsepower AFG 
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BOEING KC-135As 


211 













MODEL 0470-13 


= 


- ” ‘me 
a ; a ' 
BEECH MODEL 73 a qT UR BINE 


MODEL J69-T9 


a Dependable 


e Continental Motors and its CAE subsidiary are 
Aircraft successfully meeting a wide variety of aircraft 
power requirements. Dependable Continental 

Power engines of piston or turbine type now power not 
only leading makes of fixed wing utility and trainer 


aircraft, but modern high-performance helicopters 
as well. Engine-building experience dating from 
1902 clinches the ‘‘rightness’’ of the engine with 
the Continental name. 


FOR TURBINE INFORMATION, ADDRESS: 


CONTINENTAL AVIATION & ENGINEERING CORP. 


12800 KERCHEVAL AVE., DETROIT 15, MICH. 








FOR RECIPROCATING ENGINE INFORMATION, ADDRESS: 


CONTINENTAL MOTORS CORP. 


205 MARKET ST., MUSKEGON, MICH. 
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| 
Avco Manufacturing T53-L-1 | ACS 2 1 865 eshp. 87% 2: 
Lycoming Division T53-L-3 | ACP | 5+1) 2 1 | 1,005 eshp. 655 | 6 23 59 195 
Stratford, Conn. T55-L-1 ACP 7+1) 3 1 1,676 eshp. 648 2425 59 605 
T55-L-3 | ACS i+1) 3 i 1,676 eshp. 648 2425 4 600 | Helicopter version: nominal output 
= oe ™ _— 
ing Airplane Co. 520-2 cs | 1 1+1; 2 400 eshp. 0.72 23.7 57.25 350 «©For Rotary wing aircraft 
Seattle, Wash. 502-10C Cs 1 2 2 240 eshp. 1.0 4.1 | 24 48.4 330 
502-10F CS 1 2 2 300 eshp. 1.0 4.47 | 24 48.4 300 —s In Radiop'ane RP-77 
514-2 CFG 1 1 1 | 388 air hp. or 5.5 29 41 325 Suitable for use as APU or GPU delivers 
| 293 air hp. plus | bleed air and provides drive for 
100 shp. 60 KVA alternator 
502-11B CFG 2 2 210 air hp. 35 225 6.1 350 
Continental Y 77 and J60-T-9, T-2 CFJ B6ZE 920 Ib. t 1.13 50 34 
"ey J69-T-19B CFI ae 1 | 1,060 Ib. t. 1.27 | 3.8 | 22.3 | 43.3 312 
Detroit, Mich J69-T-23 }acy |] 2] 2] 1 
T51-T-3 CFP 1 2 1 425 eshp. 97 36 236 
324 | ACJ 2 2 1 550 Ib. t. 1.12 214 
320 CFJ i 1 1 350 Ib. t 1.23 16.5 35.5 158 
141 CFG 1 1 1 191 air hp. A 197 | Fuel flow: 287 Ib./hr Suitable for 
| pressure jet helicopters 
587 » fives fone Bae ' tices 
Curtiss-Wright Corp. J65-W-5 AFJ |13 | 2] 1 7,200 tb. t Pee 
Wright Division J65-W-7 | AFJ 13 2 | 1! 7,800 Ib. t | eee | 37.5 
Wood-Ridge, N. J. J65-W-16-16A AFJ 13 2 1 | 7,700 tb. t eee | 37.8 
J65-W-18 AFJ 13 2 1 | 10,000 Ib. t | . | 37.8 ¥ 
TJ38 Zephyr AFJ 12 | 2 8 | 12,500 lb. t | .718 10.5 | 41 121 3.600 Has sound suppressor & thrust reverser 
37 AFJ 7 1 7 4,850 Ib. t 1.086 44 32.4 76.57 990 
TJ34-AB1 AFJ 7 1 | 1) 1,750 b.t 1.11 (40 | 24.0 | 66.0 510 
TP45Al AFP 12 4 10 7,500 eshp. 522 10.5 4220 115.0 3,895 Twin spool compressor 
567 AFJ 
Fairchild Engine and J44-R-3 ACJ 1 1 1 1,000 Ib. t 1.55 2.47 | 24.3 90.4 380 Thrust assist powerplant for inhabited 
Corp., Fairchild Tom hy aircraft (military version 
Deer Park, L. 1, N y | J44-R-20-20B-24 ACJ 1 1 1 1,000 Ib. t 1.65 2.5 24 SO 348 | For use in drones & missiles 
| J44-R-26 ACJ 1 1 1 1,100 lb. t 1.30 3.25 | 22.3 92 365 
| FT-101E ACJ 1 1 1 1,000 Ib. t 1.55 2.47 | 24.3 90.4 380 Commercial J44 R-3 (certificated 
IR3 ‘ 2,000 Ib. t.* 18 67.5 
General Electric Co. 579 AFJ 17 3 10,000 Ib. class rr: 204 
Aircraft Gas Turbine Division | CJ-805 AFJ 17 3 10,000 Ib. class : 36 110 Civii J79 
Evendale, Ohio | T58-GE-4 ACS 10 2+1 1 1,050 shp. 64 s 16 54 267 Figures do not include optional reduc- 
tion gear 
IR5 AFS 2,000 Ib. t.* — High power weight ratio 
Té64 AFP&« 2,600 hp. class ail “Convertible” turboshaft/turboprop; 
ACS | high power weight ratio 
Nuclear engine ; For Lockheed WS-1125A 
J93 For WS-110A chemical bomber 
General Motors Corp. | J33-A-18A CFI 1 1 | 14 = 4,600 Ib. t 1.14 | 4.35 49 4 1,790 
Allison Division — 35 CFJ 1 i 14 4, 600 Ib. t 1.14 | 4.35 §2 106 1,820 
Indianapolis, Ind. | J | CPJ 1 1 l4 5, 100 bb. t. 1.14 4.35 | 52 156 1,520 
| | AFJ 16 3 10,000 Ib. t 43 285 4.017 
| D7 i-A- 13 AFJ 16 3 10,000 Ib. t $8 191 3,829 
| T56-A-1 AFP 14 4 6 3,750 eshp 054 925 Ww 145 1,645 
501-D13 | AFP | 14 | 4 | 6| 3,750eshp. | 0.54 (9.25 36 145 1.750 
| 501-D15 AFP 4,050 eshp. 
| 550 AFP 5, 500 eshp. Split compressor 
| J89 25.000 Ib. t 
| weeny Aircraft Corp. | J48 CFI 1 1 9 | 7,250 lb. t 1.14 4 5 110 2.08% Co reial version is JT7H 
Pratt & Whitney Aircraft Division J52 AFJ i 7,500 Ib. t Split compresser: civil version is JT9 
E. Hartford, Conn. 457 | AFJ 10,000 Ib. t. Split compressor 
I75 | AFJ 15,000 Ib. t. Split compressor 
T34 AFP | 13 3 8 6,000 eshp 063 6.7 34 157 ) 564 
T57 AFP . 15,000 eshp. olnpressar 
| PT2G-3 AFP 6,000 eshp. | 0.63 | 6.7 | 34 187 2,670 vereial T34 
| JT3C-4 AFJ 11,000 th. t ere ial J57 
JT4A-3 AFJ 15,000 Ih. t smercial J75 
J91 Nuclear engine —- WS-125A 
| 558 
Westinghouse Electri rie Corp. J34-WE-34 “AFI 11 2 1 3,250 Ib. t 1.06 4.1 27 122 1,194 
Aviation Gas Turbine Division J34-WE-36 AFJ | 11 2 1 | 3,400 Ib. t. 104 | 41 | 27 112 1,207 
Kansas City, Mo. J34-WE-46 AFJ (| 11 2 1 3, 400 Ib. t. 1.06 41 27 112 1,242 
J54-WE-2 | AFJ |... |... ].. | 6,2700Ib. ¢. High altitude engine 
XJ81-WE-3 AFJ ‘ ow Bon 1,800 Ib. t Expendable engme for missiles and 
| drones; Americanized R-R Soar 
Abbreviations: * — Approximate 
ACJ = Axial-centrifugal turbojet CS — Centrifuga! shaft turbine 
ACS oe turbine Eshp. - Equivalent shaft horsepower 
AFP _ Axial-flow Lb. t. — Pounds thrust 
CFI Centrifugal-flow turbojet Shp. Shaft horsepower 
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91,000 hours and 3,000,000 miles 
WITHOUT AN ENGINE FAILURE 


- 





... that’s the extraordinary 
record of Franklin engines in 
Bell helicopters operated by 
Chicago Helicopter Airways 
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Chicago Helicopter Airways has flown Frank- 
lin-powered Bell helicopters for 10 years in its 
pioneer helicopter air mail service in amassing 
this dramatic proof of Franklin engine reli- 
ability. These flights have carried more than 
24,000,000 pounds of mail. 96% of all sched- 


uled flights have been completed. There has Aireooled 


not been a single accident during the entire 


period. Over the years, precautionary landings 

have been made, but there has never been a otors 

case of complete loss of power. 
Such phenomenal reliability is perhaps the 

greatest single reason why Franklin has built AIRCOOLED MOTORS, INC. 

more helicopter engines, by far, than all other SYRACUSE, N. Y. 

makes combined. 
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Aircooled Motors, Inc. 
Syracuse, . } 


Avco Manufacturing Corp. 
Lycoming Division 
Stratford, Conn. 


Continental Motors Corp. 
Muskegon, Mich 


Pratt & Whitney Aircraft Div. 
United Aircraft Corp 
He 1 fons 


Wright Aeronautical Div. 
Curtiss-Wright Corp. 
Wood-Ridge, N. J. 


444-100-B3 
6A4-150-B3 
6A4-165-B3 
6AG4-185-B12 
6A4-200-C6 


6V 4-200-C'324, C33 


§V6-245-B 16F" 
6V-335-A, -B 


0-235-C 1 
0-290-D2B 
0-320-A1lA 
0-320-B1A 
0-340-AlA 
0-340-B1A 
0.360-AlA 
0-360-B1A 
O-435-4 
VO-435-A1C 
VO-435-A1D 
GO-435-C2B2 
GO-480-B1A6 
GO-480-B1D 
GO-480-G 1B6 
GO-480-G2D6 
GO-480-D1A 
GO-480-F 1A6 
GSO-480-B1A6 
GSO-480-B 1 B6 
GSO0-480-B1C6 
0-540-AiA 


Direct 
Direct 
Direct 
G 632:1 
Direct 
Direct 
Direct 
Direct 


0335-5, -6 


0 425-1 


Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Direct 


GS0-580-D, 0540-1 ‘ G 642:1 


SO-580-A 1B 


VSO-580-A 1A *0580-3 


465-8 
CR5-12F 
(90-125 
0300 (C 145-2 
O470-E 
0470-G 
0470-H 


0470-J 
0470-K 
0470-1 
0470-M 
S80470-A 
FSOS26-A 
GSO0526-A 
GS0526-B 


R2000-D5 
R200) 
R2800-CB3 
R2800-CB4 
R2800-C B16 
R2800-C B17 


749C ISBDI 
R26CGHDS &5 
R36 1 8C AQ 
R53C7BAI 


R56TCISDBI, 2° 


863C9H D1 
865C7 BAI 
R67CGHE1L, 2 
S7ICTBAL 
872TCISDAI 
RS78TCISEAL 
R95C9HEI 
s96C9HD1 
923TCISDAI 
932TCISEA2 
O57C7BAI 
968COHFI 
972TCISDAI, 2 
975C18CB1 
976C9HE1 
977C9HDI' 
982C9HE1 
O87COHD1 
O8STCISEA-1? 
O88TCISEA2 
989C9HE!, 2! 


Direct 
Direct 


Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Extended 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
G 10.04 
G 6a 
G .A88:1 


G .500 
G 500 
G 45051 
G A50:1 
G 450-1 
G 450-1 

R3350-75 G A4375:1 

R1820-76A,-76B 

R3350-26WB 

R1300-1A 

R3350-30W A 

R1820-103 

R1300-2 

RIS20-82 

R1300-3 

R3350-34 

R3350-32a 

R1820-84 

R1820-86 

R3350-91 


G 666:1 

G .4375:1 

G .355:1 
ad ~=—dDirect 


500 
000 
, 00 
2,500 
200 


300 
500 
500 





G 


Rad 
SL Sea level. 


Or 10.14:1. 
Or 8.69:1. 





Vo Vertically opposed. 
For helicopter installation. 


~ Geared 
Ho Horizontally opposed. 
Radial. 


* Or 8.67:1. 

5 856TC18DB2 (R3350-36W) is similar but has takeoff 
power of 3,250 hp. and dry gross weight of 3,445 Ib. 
868TC18DB1 R3350-85) and s868TC18DB2 

R3350-89) is similar to -30WA but weighs 3,438 
Ib. dry. Some have manifold absolute pressure 


regulator. 
*DA3 is identical to DA! except for incorporation of 
increased capacity main bearings, improved pistons 


and improved PRT cooling air impellers. DA4 
identical to DA2 except for differences as listed 
for DA3 and DAI engines 

"EA 3is same as EAI except for modified baffles and 
fuel injection line routing. is same as EA4 
except for differences listed for EA3 and EA! 
EAS is similar to EA2 except for improvements 
which permit increased cruise power. 
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Now, from LL4MLZ 


AERO PRODULTS, INE. 


THE COMPLETE PERFORMANCE DETAILS 
OF THE MOST EFFICIENT 


ROTARY ACTUATOR 


IN HYDRAULIC HISTORY! im 
T 
DIAMETER carer 


WEIGHT 

L a inches) 

TRAVEL (\bs) il 4.25 
1 & 5.42 


(Degrees) 














TORQUE PRESSURE 
{in-Ibs) 
30 


2,580 
12,550 - DYNAMIC : 
225,000 INTERNAL SPRING pIsPLACEMEN 
KAGe CONSTAN™” {in?/ rad) 


LEA 
c oO 
DYNAM! at 300 —\bs/r09) 
BREAKAWAY BACKLASH (GPM) ome 0° 887 
PRESSURE (Degrees . 163 x 10" 4.4 

(psi 0 382 x 10. 
12 a — 

: = 
5 .02 


3 
d shaft. will be co" 
e 


en a 
These are only 3 of the Rotary Actuators which 


CLEMCO can build to suit your specific application. 


* Efficiency greater than 95%! 


COMPARE... tecrtccicce 


THEN COME TO CLEMCO! otens Wengert 
¢ Less Backlash! 


¢ Smaller Envelope! 


(psi) ° e 
<< ; 5.437 








rf 
siderably greate 











CLEMCO AERO PRODUCTS, INC. 
are furnishing the leaders of 
the aircraft and missile 
industry with the following: 

ROTARY ACTUATORS 
POWER STEERING UNITS 


Write for complete Clemco folder to FLUTTER DAMPERS 
MISSILE FINS AND SPARS 


£Z ERY. LM PROPRIETARY DESIGNS OF 
HYDRAULIC AND PNEUMATIC 
AERO PRODULTS, INE. COMMERCIAL AIRCRAFT 


210 €. Manville St., Compton, California ERD SUETESS 








This is =9 of a@ continuing series of advertisements prepared especially for the advancement of the oircraft industry by CLEMCO. 














Keep a file of them so you will have the complete story of CLEMCO 
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U. S. Civil and Military Transports 


SPECIFICATIONS 

















Manufacturer 


Model 
Name 


Boeing Airplane Co.'707-120 | Jet Stratoliner 


707-120 | Jet Stratoliner 
707-220 | Jet Stratoliner 
707-320 |Intercontinental 


707-420 |Intercontinenta 





KC 






135A Stratotanker 








Convair Division 440) Metropolitan 
General Dynamics 880 
Corp 131A |Samaritar 
C-131B 
YC-131C 
131D 
ISIE 
R3Y-2 | Tradewind 
R4Y-1 





Douglas Aircraft DC-6A | Liftmaster 
Co., Inc DC-6B Jomestic version 

DC-46B overwater version 
DC-7 domestic versior 
DC-7B overwater versior 
DC-7C |Seven Seas 
DC-8 JT3C domesti 
DC-8 JT4A domesti 
DC-8 JT4A overwater 
DC-8 Conway overwater 
C-124C |Globemaster 2 
C-133A 


Friendship 


Fairchild Aircraft |F-27 


Division C-119G |Flying Boxcar 
C-123B | Provider 
Grumman Aircraft |TF-1 


Trader 


Leckheed Aircraft (1049G* (Super Constellation 
Corp. 1049H* |Super Constellation 

1649A Starliner 
188 Electra 

Marietta, Ga. Div. (282A Hercules 
C-121C |Super Constellation 
YC-121F| Super Constellation 
C-130A | Hercules 
C-130B | Hercules 

North American UTX Sabreliner 


Aviation, Inc. 


Stroukoff Aircraft | YC-134A/ Avitruc 
Corp. 





Aircraft General Data 


No. of crew 


a & Oo oo 





No. of passengers 


110-130 
124-150 








4 44-52 
) 8S-109 
3 
3 
3-5/Cargo 
5 | 54 
7 RY 
3 | 69-99 
3 69-99 
$-5| 62-99 
3 116-1 
3 /116 
3-5) 132-176 
3-5) 132-176 
5-8 
+7 
3|# 
5 
2 | 60 
9 
5-11) 47-99 
5-11|Cargo 
5-11) 47-99 
3-6 | 66-91 
3 
§ 
4 
4 
4) 
2 48 


Cargo capacity, Ib 


1.2354 P&W 
1,600 4 P&W 
1,600.4 P&W 
1.700'4 PAaW 
1,700\4 R-R 
1,235)4 P&W 

4; Pal 


- :\i< 
2 $\¢ 
; ela 
2 yi 
st 4 = 
=s | 
esa ra 
ec ps < 
2 E S 
~ = s s 
Ss eis 
gs siz 
z = oe 


JT f 00 
IT3C-4 600 
IT4A AM 
4A 0 
00 


5, 400\2 PAW R2800 
8 63014 GE CJ805. 
2 P&W R2800-99W 
2 PAW R2800-99W 
2 All. YT56-A 
2 P&AW R2800-CB IF 
2 PAW R2800-103N 
4 All T40-A-10 
2 P&W R2800-52W 
30, 500/4 PAW R2800-CB-17 7 
16,780\4 PAR 2800-CB-1¢ 7 
11,930/4 PAW R2800-CB-17 
740\4 We 972TCISDA4 7 
7,730)}4 We 972TCISDA4 
8 440'4 Wr OSSTCISEAS 1 
900)4 P&W JT f 
4 P&W JT4A 
1 P&W JT4A 5S 
4 R-R Co. 10 5 
4 P&W R4360-63A 304 
4P&W T34 
8,887\2 R-R Rda. 6 Mk. 511) 280 
2 Wr. R3350-85W 293 
15, 523}2 PAW R2800-99W 200 
3,500)2 Wr. Ri1820-82 
4 Wr 972TC18DA3 370335 
40 ,000/4 Wr 972TC18DA3 370/335 
4 Wr 988TCISEA2 377 350 
4 All 501-D13 448 407 
44,850) 4 All. 501-D22 370| 335 
4 Wr. R3350 376 
4 Wr. R3350 430 
35,000) 4 All. T56-A-14 360) 350 
35,000)4 All. T56-A-7 385/370 
2,500)2 GE J85 575 400 


30,000)2 Wr. R3350-89A 


285 


2s s 
sElE 
ec & 
S32 
es E 
#2: 
eo = 
os 3s 
sc °F 
es © 
Se Ef 
§= ge 
a 


| uM 52 0) “ 
s 47.70 un Ww) 8 x 
1 Oo 
29 248) 47,00 
uw 
00 
wan, 4 . 
uu 
1.684 4 " 
7 4 wos 4) OO l 07 OO 
460 5.680 4 4 7 5 57 100 OO 
7 49 Oo ) 5.000 8 340 107 OO 
44% 6, OF 130) 64,480 122,001 
52516, 35 0) 68,073 126 00 
507 5.590 0 6.010! 72.643) 143,00 
8 760 9,171 5. 122, 698 265 x 
8 1.640 i ( 40 125. 680/265, OOF 
) 440 8, 40K " 0 130.052 287 , 5x 
> 1.810 8, 480 6.690 6.020 128 042/287 , 50 
101, 165) 185 , Ox 
10, 881/282 ,000 
79 2° 476) 35.70 
39,920) 74,400 
32,773; 60,000 
101} 630/6,300/5,250 5,580) 73,016|137,500 
101| 630)/6,300}5,250/5, 580) 70,000) 137 , 500 
101| 550 6,520'6,050 6,400! 85, 563/156 000 
101! 730'5,250 4,960/2,740| 55,993/113,000 
116, 970.4,700/5,200/2,800) 63,370) 140, 250)! 
133 ,000 
72,219) 169 , 800 
106/ 1,230 2,450) 61,000) 124, 200) 
117/1, 100 3,460) 67,200) 135,000 
om» 7 = = 
1,380; 8,153) 15,330 


CAA field length takeoff, ft 


CAA field length landing, ft 


Maximum still-alr range, mi 
Maximum gross weight, Ib 


Weight empty, tb. 


4,000/111 oR2 245, 00 
4,000/113 640 248 , OOF 
4,000)117, 400, 245 ,000 
5 000/131 364 296,000 
»,000'1290 G00 <Y Li 


03. 145 20 


7,380) 81,700 


Weights 


Maximum tan fing weight, tb 


aR OM 
a5 OK 
wn 
0 “ 
0K 
My 
uf v 
4 vn 
4.000) 96 
1098 
110 
49 
000) 12 
000) Lo 
OO ”) 
sl 9 
250 
42 


Wingspan 








Overall length 
Maximum height 


















































wn’ 4 
g”| 48 
1°|\27' 6 
26’ 3 
vr 34 

’ 7 
24 9 
ai24 9 
2\e4 Y 
38 
rin’ 9 
rinw & 
@i38’ 1° 
v\3s' 
vie & 




















All—Ailison Division, GMC. 


GE—General Electric 

P&W—Pratt & Whitney Division, UAC. 
R-R— Rolls-Royce, Ltd. 

Wr— Wright Aeronautica! Division. 
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@ SPECIFICATIONS 


U.S. VIOL Aircraft 





General Data 


Manufacturer 


Designation 
No. of seats 


Bell Aircraft Corp. X-14 Deflected Jet 


Buffalo, N. 


De Lackner Helicopters, DH-4 Aerocycle 
Inc. 

14 N. Bleeker St 

Mt. Vernon, N.Y 


Doak Aircraft Co., Inc. 
22309 8S. Weatern Ave 
Torrance, Cali 

Fairchild Aircraft Div. 

Fairchild E & A Corp. 
Hagerstown, Md 


Ducted Fan 


Vectored Slipstream 


Ducted Fan 
Ducted Fan 


Fletch-Aire, Inc 


Newton, J 


Flying Jeep 


Ducted Fan 


Hiller Helicopters, Inc. VZ-1E 
y C Tilt Wing 


Palo Alto, Calif X-18 


Kaman Aircraft Corp. K-16 
Bloomfield, Conn 


Aerodyne Internal Airflow 


Vectored Slipstream 


Robertson Aircraft Corp. 
Ft. Worth, Tez 

Ryan Aeronautical Co. X-13 Vertijet Mod. Tail Sitter 

San Diego, Cali/ 


Vertiplane Vectored Slipstream 


Vertol Aircraft Corp Model 76 Tilt Wing 


Morton, Pa 


Wing area, sq. ft. 


Weights 


Gross, tb. 


480 


) 600 


1,500 
6,000 


33.000 


Performance 


Powerplant 


Remarks 
Number, make, model 
and max. power 


mph 


ea., in. 
Initial rate of climb, fpm. 


Propeller, diameter, 
Hovering ceiling. ft. 
Service ceiling 
Maximum speed @ SL, 


AS Viner First hover flight: 2-19-1957 


Two two-blade contra-rotat- 
ing 


1 Kiek. Mercury @ 42 hp. 180 


1 Lye. T53 @ 840 eshy Wingtip-mounted ducts 


1 GE T58@ 1,000 eshy Four propellers 


2 piston @ 115 hp. 1,080 Juct rotates 90 deg 

2 Lye. T53 @ 840 eshv 1,780 .. 27,600 P-ojected weapons carrier 
Flying platform 
Converted Chase YC-122 


235 I 
215 F 
3 Nelson H59 @ 40 hp 
2 All. YT40-A-L4. @ 


turbine 


Numerous configurations 


2 Lye. GSO480 @ 340 hp 


haga — 
Tethered flights started 1-8 
| 1958 


Takes off, lands on tilting 
platform 

.|Puselage engine turns 2 
props 


1 R-R Avon 
1 Lye. T53 @ 850 eshp 


Fuselage engine turns 
props 


1 Lye. T53 @ 825 eshp 








Kiek. — Kiekhaefer 





DOAK X-16 
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@ SPECIFICATIONS 


Leading Foreign Rotary-Wing Aircraft 





Manufacturer and address 
Weight empty, tb. 


Length, blades unfolded, ft. 


Model designation 
Aircraft name 
Seats, incl. crew 
Rotor diameter 
Max. height, ft. 


| 


GERMANY 
Prof. Heinrich Focke 


> I. ri Velkscenter 
GREAT BRITAIN. | 
Bristol Aeroplane Co, Ltd..|171 Mk. 4)Sycamore 5 48.6 10.1 |4,150 


Filton, Bristol 1173 Mk. 3 48 6 17.0 |9,714 
| 


192 48.8 17.0 |9,846 
Fairey Aviation Co. Ltd. |Rotodyne 50 90.0 
Hayes, Middlesez | 
. Jet Gyrodyne 60.0 


|viera Light 28.0 2 960 
| 


Saunders Roe, Ltd. Skeeter Mk. 6 
Osborne, E. Cowes 
Westland Aircraft, Ltd. |WS-51 | Dragonfly 
Yeoud, Somerset Ws-55 Whirlwind 
‘+ em 
| Wessex 
| Westminster 4 
FRANCE | 
Sud-Est Aviation .E. Alouette 
Paris .E. Alouette I 


Quest Aviation 3.0. Ariel 3 
Paris y Djinn 
Farfadet 
ITALY 
Aer Luaidi & Co. 

Rome 


NETHERLANDS 
Nedertandse Helicopter : Kolibrie 
Industrie N.V., | 
Rotterdam 





SPAIN 
Aerotecnica, S.A AC -12 0 |1,058 
Madrid AC-13 3 129.7 29.7 0 268 
AC-14 § ‘ 5 (1,400 
C21 I 5 5 13.5 4,410 


Basic Data Dimensions Weights 


Normal gross weight. ib 


5,600 
13, 496 


18,000 


9 000 


5,700 
7,500 
5,900 


12, 600) 


33,000 


7 
4,é 


3,300 


2,750 
1,540 


1,653 
1,962 
2,645 
8, 820 


1 Ly 


l 
1 


Powerplant 


Number, manufacturer, 
designation and max 
rating of powerplant 


VO435A1A @ 260 hy 


@ 105 hr 


Al. Leonides 524/1 @ 
Al. Leonides Major @ 850 hp 


Napi 


er Garelles @ 


300 eshp 


Napier Eland @ 3,500 eshp 
Fairey Tip Pressure Jets 


Al 


Leonides @ 


525 hp 


2 Fairey Tip Pressure Jets 


2 Fa 


DH Gipsy Major 200 @ 200 hp.| 23 ,020 


irey Tip Pressure Jets 


Al. Leonides @ 525 hp 
P&W R1340-40 @ 600 hp 
Al. Leonides @ 515 hp 
Napier Gazelle @ 1400 hp 


Napier Eland @ 4,200 hp. 


Salmson 9 N H @ 200 hp 


Turbomeca A 


1 Turb. @ 275 eshp 
1 Turb. Palouste @ 528 eshp 


l 


1 


2 N.HLI 


l 
l 
1 
2 


Turb 


Lye 


Turb 
Turb. 
Turb 


Artouste 2 @ 360 eshp 


0360 @ 180 hp 


rtouste II @ 400 hp.| 152 


TJ-5 @ 60 bp 


0-360-B2A @ 168 hp 


Artouste | @ 


280 shp 


Artouste Il @ 400 shy 


Turmo Il! @ 


750 shy 


520 hp 


and|..... 185 2,000]... 


_ 
| 


v 
i$ 
i § 
| 
5 
2 


Maximum speed, mph. 
effect, ft. 


Service ceiling, ft 


| Fuel capacity, gal. 
| Initial rate of climb, fpm 
Hovering ceiling in ground 


ag 27 1,300} 8,400 15,500 
290 2 400) 10 ,000 16,000 
| 


0 1 175) 8,000 13,250 


and 


Blackburn Palouste @ 260 ghp 1 6 SER: 


70 750 
145 
83 


| 


32 


26.4, 75) 850) ! 000 
31.7) 93; 984 ° 000 
79.3) 124)1,575)12, 840 
372 | 124)1,770 ,000 1, 





Remarks 


| Maximum still-air range, mi. 


Single rotor 
Project 


Coaxial rotors 


368 


348 Development for MoS 
military copter 


450 


600 


185 Piasecki has U.S. sales 


rights 


220 Sikorsky license 
430 Sikorsky license 
300 


250 
168 
400 
000 


900| 237 Training and liaison 





Abbreviations: 

Al.— Alvis. 
DH — de Havilland. 
Lyc.— Lycoming. 





MoS 
NHI. 
Paw 
Turb. 


Ministry of Supply. 

Netherlands Helicopter Industries. 
Pratt & Whitney Aircraft. 
Turbomeca 
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PERSONNEL INQUIRIES INVITED. 
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Missiles are test fired for only one purpose: to obtain 
data that will help build better missiles. If the test 
does not yield this information it must be considered 
unsuccessful — regardless of how well the “bird” 
performed. 


Telemetry, consequently, assumes a vital role in the 
development of the missiles so necessary to our de- 
fense program. There is no other way to collect and 
preserve the all-important data from unmanned and 
unrecoverable test vehicles. 
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Radiation, Inc. is a pioneer in the design and devel- 
opment of advanced telemetering systems. We built 
the first practical PCM system, with its integral high- 
speed digital data processing equipment . . . and the 
long-range automatic-tracking telemetry antenna 
systems for the AFMTC ICBM range. 


From tiny airborne transmitters to complete ground 
stations, we have the capability to solve your prob- 
lems in telemetry and associated fields. Write today 
for illustrated brochure showing the experience, 
facilities, and capabilities of Radiation, Inc. 


RADIATION 
INC. 


MELBOURNE AND ORLANDO, FLORIDA 


ELECTRONICS - AVIONICS - INSTRUMENTATION 
-Service Card 














“ Avionics... 


Millstone Hill Radar 
At Westford, Mass. 











EEMCO TYPE 0-978 


Designed by EEMCO 
for missile application 
where prolonged testing is required under full load 
at a temperature range of + 180° F. to + 400° F. 
SPECIFICATIONS : Velts : 27 volts DC (24 to 32 volt 
~—* : Ya HP (4 HP max. short time 
M.: 12,000. Weight: 2.75 pounds. 
hay Spe seilieghioas: Radio noise filter meets 
MIL-1-6181B. 
MIL-5272A-Proc. 2. 


Explosion proof requirement meets 

Altitude : Tested suc- 
cessfully at over 200,000 feet altitude. Features: 
Built for high shock and vibration loading. 


EEMCO Type D-1022 


Designed by EEMCO for eae high ~~ 
operation with ambient t e capaci 
165° F. Type D-1022 is of unusually ioh 
shock and vibration loading. 
Sra as Sia (200 By 
‘ at efficiency. R.P.M.: L 
ge, te nit tempt 65 
unds. pec nS: 
Explosion out ¢ equirement meets MIL-5272A- 
Proc. 2. Features: Built for high shock and vibra- 
tion loading. 


MOTORS tor MISSIUL) 





“['o design and produce motors for missiles that perform well beyond the limits 
of military specifications yet which maintain specified size and weight limitations 
is a constant objective at EEMCO. The design, development and testing of motors 
that achieve these extreme performance characteristics requires EEMCO to con- 
duct company-financed independent research far beyond that normally conducted 
by a manufacturer of its size. In many instances EEMCO has been able to meet 
rigid specifications, in fact exceed them, when other producers have failed. For 
example, three of these extremely rugged new EEMCO motors illustrated will per- 
form with reliability in the atmospheric conditions encountered at altitudes in 
excess of 200,000 feet, and they are built for unusually high shock and vibration 
loading. Please note the outstanding capabilities of the individual motors shown. 


EEMCO Type 0-993 


Designed for missile applications where prolonged 
testing is necessary. Type D-993 will stand 
idling periods with intermittent loads up to 1.2 
HP. It is capable of withstanding vibrational accel- 
erations of up to 125 “G's” in a frequency spec- 
trum of 30 to 300 cycles per second. 
SPECIFICATIONS: Velts: 28 volts DC (24 to 32 volt 
range). Horsepower: .65 HP. R.P.M.: 9600 RPM. 
Weight: 6.2 pounds. Military Specifications: Radio 
noise filter meets MIL-1-6181B. Explosion proof 
requirement meets MIL-5272A-Proc. 2. Alt 
Operation: Tested successfully at over 200,000 
feet altitude. Features: Built for high shock and 
vibration loading. 


EEMCO HAS DESIGNED and produced motors and actuators for missiles and aircraft exclusively 
for the past 15 years. It has made nothing else. Exhaustive research and testing aimed at 
perfection in the art of building these units has been a constant objective since EEMCO was 
founded. As a result, extreme precision and reliability has been attained in its products; there- 
fore many of the latest missiles and aircraft being developed and manufactured for our Armed 
Forces today contain EEMCO motors and/or actuators. 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, California—Telephone REpublic 3-0151 


DESIGNERS AND PRODUCERS OF MOTORS, ROTARY AND LINEAR ACTUATORS... EXCLUSIVELY! 
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EEMCO Type 0-899 


Rated at 2.75 HP on continuous duty, EEMCO 

Type D-899 200-volt 400-cycle 3-phase motor 

is made with high temperature insulation 

allowing continuous operation at 3.5 HP or a 

correspondingly high ambient. D-899 contains 

an integral gear box. 

SPECIFICATIONS: Volts: 200 volts, 400 cycle, 

. Lead: 2.75 HP continuous duty. R.P.M.: 

3140 RPM. Power Factor: 83%. Overall 

: 76% for entire unit including gear 

: Meets MIL-M- 

: 11.25 pounds. Features: 

may be made splash- and drip- 

proof with A alterations. Gear box, acting 

as motor . places base at approximately 

the center of gravity of a motor-pump assem- 

bly thereby limiting extreme shocks and vibra- 
tions encountered in a missile. 


Your inquiry is invited. 
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TRAFFIC controller station (left) in new data processing system which General Precisicn Laboratory is developing for Airways Moderniza 
tion Board. Right: Flight plans will be entered into traffic control computer by teletype from airline-military operations centers or manu 


ally introduced by keyboard when received by voice. Pneumatic tubes distribute strips to controllers. 


New Techniques Aimed At Jet Control 


By Philip J. Klass 
Washington—Airways Modernization Board is moving rapidly to evaluate 
and apply a variety of promising avionic techniques in its search for ways to 
bring the nation’s traffic control system abreast of jet-age needs. One of the 
most important programs, only recently launched, is the development of a 
semi-automatic trafic control data processing system. 
More immediate relief from pressing trafic control problems should come 
in 1958 as the Civil Aeronautics Administration installs and/or puts into 
initial operation a number of new avionic aids. 


lor example 

e Radar beacons will go into trial us¢ 
in New York, Washington and Chicago 
areas, enabling trafhe controllers for 
the first time to quickly and positivel) 
identify aircraft blips on their radar 
Number of airliners operating 
into these areas already are equipped 
with the airborne transponders 

@ En route trafic control radar, first of 
the new long-range Raytheon sets, will 
go into operation this summer at CAA’s 
echnical Development Center in In 
dianapolis where operational techniques 
will be checked-out. Most of the r 
maining 27 slated to be in 
stalled by vear-end, in operational us 
shortly thereafter 
radars, supplemented by air defense ta 
dar data remoted into CAA centers, 
should provide improved traffic flow 
along major airways and increase aii 
way capacitv by reducing existing sep 
irations. 

¢ Bright radar display, French-devel 
oped system which permits viewing in 
well-lighted rooms, is scheduled for us« 
later this vear. Svstem also enables con 
trollers to superimpose aircraft identifi 
cation, airways or other helpful visual 


Sct ype S 


radars are 
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These new en route 





ids on the radar scope 

e Peripheral (remote) VHF communi 
which will blanket nation at 
15,000 ft., will enable 


cations, 
altitudes above 
pilots to talk directly with trafhe con 
trollers, eliminating third-party 
mission delays. Network should be op 
erational by late spring 

e First operational Vortac 


should go into use this vear, 


trans 


stations 
with total 
of several hundred in operation by mid 
1959. Airlines are expected to begin to 
place Vortac dis 
tance measuring equipment this veat 

The vear 1958 also will establish 
whether an infrared proximity warning 
sistem and/or modification of existing 
aiuborne weather radar can provide 
worthwhile assistance in easing the air 
Howeve 
favorable, 


orders for airborne 


collision problem 
ing flight tests are 
not end the search for a more complete 
solution. 

If tests are not favorable, 
will be felt by avi 


if up-com 
thev will 


even 
stronger 
onics manufacturers to come up with 
a workable solution 

In refreshing contrast to the past, 
Airways Modernization Board program 


pressures 





to date has been characterized by 
iction Within 30 davs after th 
agency was created, it was asking indu 
trv for proposals for a semi-automat: 
trafic control data processing systet 
Three. months later AMB had com 


pleted its design competition an 


lected a contractor—General Preci ! 
Laboratory 

Instead of forming still another com 
mittee to study the problem of hel 


copter navigation aids, AMB has act 
to set up a Decca chain in the N 


York area which can be evaluat 
pilots of New York Airways in its dail 
helicopter SCTV ICE 

Choice of Decca for these tests « 
not mean that AMB has prejudged it t 
be superior to several other typ f 
hyperbolic navigation systems, AMB 
chairman | R Quesada emphasiz 
Rather, AMB wanted to obtain a spe 
evaluation of claims and counter-cl 
made by proponents and opponents of 


low-frequency hyperbolic systems an 


the Decca svstem was immediately ava 


ible through Bendix Aviation’s Pacifi 
Division | S Licensee 

lo supplement pilot reactions witl 
quantitative measurements, Airborne In 
struments Laboratorv has been brought 


into the 


’ 
evaluation program 


Air-Ground Data Link 
Another example of AMB’s drive for 


iction is all und data link which ha 


gI 
heen discussed for Common System us¢ 
for more than 10 Several month 


go Wnght Air Development Cente: 


VCars 


sizable 


planned to award a 
ontracts for 


number of 


four-month studies of th 
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pALUMINUM MOLDS 
=T0 CLOSE TOLERANCES - 
TFOR AIRCRAFT PARTS . .& 


I from loft to complete mold for § 
PLASTICS 


Reinforced Plastic 
Vacuum Formed 
Molded - Foam 
Expandable Polystyrene 


RUBBER 
Foam - Flexible - Solid 


LARGE RADOMES TO CLOSE 
TOLERANCES A SPECIALTY. 


NOSE RADOME MOLD 
11'4" x 97” x 10’ 


_. .000 
held to = ‘01s 


PRINGFIELD CAST 
PRODUCTS, INC. 
124 SWITZER AVENUE. 
SPRINGFIELD 9, MASS. 


TUBING & SLEEVING 
MORE COLORS © MORE SIZES 


THE ‘‘IN-STOCK’’ LINE 
JAN-C-76, MIL-W-76A, MIL-W-16878B, MIL- 
W-5086, MIL-C-7078, MIL-W-12349, | MIL- 
1-631C Lyre hey 4JAN-T-713., 

FREE CATALOGS ON REQUEST: 


BIRNBACH RADIO CO. INC 


NEW Y{ 
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relative technical merit of different data 
link techniques for possible Common 
System use 

AMB canceled these plans because 
it believes the most pressing need is to 
determine exactly what is required from 
an operational standpoint for a Com 
mon System data link. ‘To obtain this 
information, AMB soon will ask indus 
try for proposals for some experimental 
data link equipment which can be flight 
and used in actual trafic control 
operations, according to James L. Anast, 
acting technical director of AMB 

General Precision Laboratory will 
participate in data 
processing system must tie-in with the 
air-ground data link 

Airwavs Modernization 
pushing the addition of more radar bea 
con codes to provide traffic control com 
puters with data on aircraft altitude in 
the terminal area. AMB investi 
gating three-dimensional mili 
tarv radars altitude as 
well as bearing and range information 
\gencv hopes to obtain such 
equipment for evaluation 

With number of militar 
and operations people on 


tested 


program since its 


Board is 


also is 
several 


which provide 


, 
loan of 


engineers 
AMB staff, 
agency 1s in a good position to keep 


abreast of new military developments 
and hopes to apply them, 
plicable, to Common System with min 


imum of dela 


Voice Data Link 
Agency 


military developed 


where ap 


also hopes to evaluate the 
canned-voice” data 
link to see if it can speed and simplify 
issuance of clearances by traffic 
controllers The employs 
magnetic drum upon 
oft-used words needed for routine clear 
l'rafhic controller 
push one or more buttons to 
data link to transmit 

lechnique also ap 


Voice 
technique 

which are stored 
nce instructions. 
need onl 
cause the 
desired clearance 
pears promising at intern itional airports 
where clearances can be pre-recorded in 


several languages AW Julv 16, 1956, 


p. 89 


Voice 


Responsibility for certain develop 
ments previously carried out by military 
which must be compatible and inte 
grated with Common System, such as 
\ir Force’s Rapcon II (radar approach 
control center), is being turned over to 
\MB 

In addition to its hardware programs, 
AMB has or will soon launch a variety 
of svstems and operations analvsis 
studies. One, under way at McClellan 
\I'B is running tests on highspeed run 
way turn-offs. Another involves opera 
tions analysis of trafic flow at major 
terminals to find out the causes of seri 
ous traffic delays. Still an 
other representative program involves 
analysis of air-ground conversations, 
radio discipline. 


AMB’s search for 


jams and 


a site in which it 


can set up equipment for system ex- 
perimentation has been narrowed down 
to three possible locations. Final selec 
tion is expected momentarily, Once 
this has been donc, AMB will move to 
sect up navigation, landing aids, radar, 
communications facilities Facility 
probably will begin operations late this 
vear, be fully operational by Januar 
1960, Anast predicts 

Compared to the Air Navigation D« 
velopment Board, AMB has a sizable 
budget. Figure for Fiscal 1958 is 
around $15 million and agency is seek 
million for next 
period. However, this is not a large sum 
when stacked up against job that AMB 
is expected to do. 


ing about $35 fiscal 


Restrained Datamation 


l'rafiic control data processing system 
General Precision Laboratory ex 
assembled by early 1959 

fully automatic as the 
state-of-the-art might permit. This is 
intentional Airwavs Modernization 
Board and its contractor recognize that 
system must be designed to permit cas‘ 
transition from present, long-used pro 
cedures and practices 

Furthermore, since it is planned to 
use the initial svstem in trafic control 
operations in the New York area, it 
must be designed to permit controllers 
to quickly and safely revert to old pre 
cedures in event of avionic equipment 
‘arl B. Fisher, 


which 
pects to have 
will not be as 


failure, according to Col. ¢ 
AMB project manager. 
lor this reason, GPL’s 
retain the long-used flight progress strips 
for trafic controllers—but with one im 
portant modification. Strips will be 
prepared by automatic printers and will 
posting board 


system will 


be mounted on a 
equipped with a novel printing head 
which can tvpe out revisions in flight 
plan data after initial strip has been pre- 
Printing head will locate the ap 
progress strip by means of 
along onc 


pared. 
propriate 
punch-coded information 
edge of the strip, Col. Fisher says 

Flight plans will be filed from airline 
or military operations offices by teletype 
or manually converted from voice into 
a form suitable for the traffic control 
computer (located in each Air Route 
l'rafic Control Center) using the 
Fliden equipment developed by CAA’s 
Technical Development Center. 

Each flight plan will be stored in 
computer's magnetic memory and will 
also be used by computer to calculate 
each airplane’s estimated time of a1 
rival over each fix along its projected 
route. With such information, com 
puter can then search for other stored 
flight plans over the same route, com- 
pare their fix ETAs with the new entry 
to determine if there is a potential con 
flict. If there is no conflict, flight strips 
will be printed, as required, for each 
leg of the flight and distributed by 
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Fuel 
— / Pilots of “world-shrinking manned 
missiles emerge in a new role 

that of a weapon-system manager 
In this role the pilot manager must 


/ make lightening-fast decisions, 
4 t ray .) Th ta > , 
Proximity based on split-second interpretation 
Traffic of flight situation data 


The capabilities of Avion’s 

Horizontal Situation Display fulfil! 

the new flight-management concept 

by presenting these data with pin-point 
clarity and up-to-the-second accuracy 


Facilities tine ckhni 
Charts in the cockpit 


Alliance 


Navigation, tactical, strategic and 
perational information can be 

displayed for the decision-making 
required by Mach 2, 3, and higher 


speed operation 


Send for literature 
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tame 


Barden Precision Z148 bearings specially designed for a gyro rotor 


BARDEN engineers work with you creatively from design to application 


galt bearing yield 


Write for the Barden booklet, "Bal! 
Bearing Yield and System Isoelas- 
ticity.” An aid to application of pre- 
cision instrument bearings, it offers 
background data on axial and radial 
play, axial take-up, preloading, iso- 
elastic bearings and achievement of 
system isoelasticity. 


To achieve system isoelasticity and minimize 
moment errors, gyro rotors need bearings that 
provide rotational accuracy, exact positioning 
and controlled axial and radial yield rates. 
All standard Barden Precision bearings have the 
extreme accuracy required for precise radial 
and axial positioning. In addition, the special 
purpose Z148 has these important features: 
Closely controlled contact angles— essential 
for bearing or system isoelasticity 
Inner ring raceways ground in shaft —to 
simplify rotor design . . . reduce mating 
part errors ... improve bearing alignment 


One of hundreds of Barden “specials,” the 
Z148 is an example of the results that stem 
from working creatively with Barden engi- 
neers from the earliest design stage. 

Like all Barden Precision bearings, standard 
or special purpose, the Z148 is planned for 
performance from research and design, 
through quality controlled production, func- 
tional testing and application engineering. 
Your product needs Barden Precision if it has 
critical requirements for accuracy, low torque 
or low vibration ...if it operates at extreme 
temperatures or high speed. 


THE BAR D EN CORPORATION 


41 E. Franklin St., Danbury, Connecticut *» Western office: 3850 Wilshire Blvd., Los Angeles 5, California 


SPECIFY BARDEN PRECISION BALL BEARINGS FOR: INSTRUMENTS © COMPUTERS AND RECORDERS © AIRCRAFT ACCESSORIES © MACHINE TOOL AND TEXTILE SPINDLES » OTHER PRECISION APPLICATIONS 
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FLIGHT progress strips will be printed out automatically, giving fix E'TAs calculated by traffic and control computer. Perforations along 


strip edge provide identification means for print head (right) which automatically types in revised ETAs on appropriate flight strij 
Red warning light alerts controller when airplane has potential conflict; amber light shows when flight strip has been revised. 


button shows airplane on conflict display. 


pneumatic tube to appropriate control 
ler who will manually insert it in post 
ing board on his console. 

If, however, computer detects a po 
tential conflict between new entry and 
other flight plans, it will flash a red 
light on controller's console alongside 
the flight strip(s) of other aircraft in- 
volved in the conflict 

To examine situation in greater de- 
tail, controller can push a button and 
obtain a pictorial display on a cathode 
ray tube which shows other aircraft in 
the area of interest at the altitude of 
conflict. 

By pushing another button, control- 
ler can ask the computer to search for 
alternate altitudes and/or times which 
would eliminate the conflict. However, 
decision on how to resolve the problem 
is made by the human controller. 

If an en route aircraft asks for a new 
altitude assignment, controller enters 
the request into the computer by means 
of a data entry keyboard. Computer 
scans its stored flight plans, automatic 
ally flashes a red warning light opposite 
flight strips of any other aircraft which 
are in conflict with proposed new alti 
tude assignment. 

If an airplane fails to make good its 
ETA over a particular fix, trafhe con- 
troller uses the data entry keyboard to 
inform the computer of this fact and 
enable it to make the necessary changes 
in its stored flight plan. If any poten 
tial conflict arises because of the new 
ETA, warning lights alert the controller 
as previously described. 

Assuming no conflict, computer 
causes the printing head at the con 
troller’s console to move into correct 
position opposite appropriate flight 
strip. Printer then X’s-out old ETA, 
types in the new one on flight strip 
(here is space for up to six revisions 
Orange indicating lamp comes On Op- 
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posite the revised flight strip to alert the 
controller of the change. 

One of the advantages of the Gen 
eral Precision Laboratory system is that 
an avionic failure does not knock out 
the complete system. Controller merels 
returns to old procedure of writing in 
revisions by hand and using mental 
computation 

Initial equipment probably will pro 
vide controller with two cathode ray 
tube displays. One will show 
position of all aircraft under controller's 
jurisdiction, their identity and altitude 
by means of alpha-numeric coding. Air 
craft position display will be based on 
computer-calculated estimates of posi- 
tion using up-dated flight plan infor- 
mation plus radar data, where available 

The other display will be used to 
resolve potential conflicts. On it the 
controller, at his discretion, can display 
location of all aircraft at any selected 
altitude in the vicinity of any 
fix, including those of an adjoining sec 
tor. 

A small circle surrounding the com 
puter-calculated estimate of airplane po 
sition will indicate to controller th« 
possible accumulated 
reckoned position since the last report 


present 


selected 


error in dead 





CONTROLLER’S data entry handset is used 
to enter information in trafic control com 
puter, revised flight plans. 


Push 


is to use en rout 
rather than 
to enabk 


Present philosophy 
radar data as a secondarn 
primary information 


svstem to continue to function should 


source, 


radar failure occur 

Frequent updating of flight plan 
with actual performance provides com 
puter with a rather complete pictur 
of winds aloft, particularly over high 
density airways. Computer will stor 
information on winds for eight altitudk 
stratas, use it to automatically modif 
newly filed flight } 
dated meteorological forecasts 

Another possibility, Col 
Fisher suggests, is to use computer « 
culated wind data over heavily travelle« 
routes to update Weather Bureau data 
and make it available to pilots for their 
flight plan estimates 

I'rafie control 
periodically scan their store of flights 
make reports to terminal area con 
trollers giving forecast of incoming 
trafhe for the next several hours. This 
will enable terminal controllers to bet 
ter schedule traffic flow, anticipate and 
smooth out peaks to cut delay 

Present timetable calls for prototyp 
General Precision Laboratory system to 
for experimental evaluation 
York area beginning early in 
During the 
AMB and GPI 
modify, experiment, 
Both real aircraft and a 


initi 
| 


ylans based on out 


interesting 


computers also will 


be ready 
in New 
1959 
months, 
evaluate, 
ind evaluate 
trafh« 
tests. (Simulator is being developed br 
Aircraft Armaments Inc 
As soon as system 1 
put into operational use in New York 
sector to ease the transi 
install t 


subsequent 15 
engineers will 


moadit 


simulator will be used in 


ready, it will be 
irea, sector by 
tion. Present plans are t 
minal area computers 
it N. Y. International 
Airport (Air 
ind White 


ind equipment 
Suffolk (Count 
Defense Command | 

Plains (N. } 


lirport 
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e All motors are continuous duty except Type 24-U-8826-02. 

e —55°C to +85°C operating temperature range. 

e All motors can be modified to meet your precise specification. 

e For faster service, detail requirements when requesting further information. 
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Other products include servos, syn- 
chros, motor-gear-trains, resolvers, DC 
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servo torque units, motor tachs, refer- 
ence and tachometer generators, actu- 
ators and motor driven blower and fan 
assemblies. 
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Avionies Primes for Missile Defense 


By James A. Fusca 


In 1958 the avionics industry is being challenged to help solve what has 
been called “the most difficult problem of all time”—defense of the U.S. 
against intercontinental and intermediate range ballistic missiles. 

For this job, the industry will receive contracts that may exceed $2 billion 
dollars within the next three to five years. ‘Total cost of the three programs 
presently scheduled—Arctic Warning Line, Nike-Zeus, and Plato—cannot be 
ofhcially confirmed, but may be expected to run between $7 and $10 billion 


when completed. 
Present plans of the Department of 
Defense call for 


e Arctic Warning Line. ‘Three long 
range radar sites for early detection and 
tracking of ICBMs fired against the 
U.S. will be built in the far North; 
one in Alaska, one in Greenland, and 
the third in another foreign territors 
Prime contractor for the project is the 
Radio Corp. of America. Contract will 
be supervised by the Air Force 
© Nike-Zeus. Last month the Depart 
ment of Defens« Armv’s Nike 
cus anti-missile svstem ove! 
competing Air Force Wizard s\ 
ind assigned both the Arctic Warn 
ind Nike-Zeus svstems to the 
Advanced Research Projects 
under director Rov W. John 
Nike-Zeus is to provide missile 
fense for bases of the Sti 
ric Air Command and 
ICBM launching sites 
development of Bell Tclephone | 
tories and Douglas Aircraft Co 
e Plato. Designed for use 
fend critical installations 
nnel in a combat area, Plato is a rel 


ly mobile anti-IRBM 


defense 


chose 
missile 


ig Line 


\genc 


bomber 
when read\ 
Svstem 


pli 


overseas to 
ind - per 


svstem for 
under de 
Svlvania 
system 


iTmny\ overseas 

lopment for the Army by 
Electric Products. Plato 
the Nike-Zeus missile. Svlvania’s con 
tract with Redstone Arsenal is 


innually, was renewed last Decem 


uses 


TrCcncw 


Trends for 1958 


Aiding the design of effective missile 
defense svstems, as well as avionic 
quipment for improved missiles, 
manned aircraft, and ground support 
systems, have been new techniques 
ind concepts developed in part or in 
whole during the past vear. Trends 
indicated for avionics during the com 
ing vear are 
e Masers. Solid state devices 
the Maser and similar microwave ampli 
fiers have aroused much interest and 
several major companies are said to be 
ictively exploring their use both for 
ballistic missile detection and extend- 
ing range of existing radars. 

Sperrs Gyroscope Co. has named a 


such as 
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Harvard Maser expert, Dr. ( L 
Hogan, to consulting staff of its Micro 
wave Electronics Division, predicts that 
“we are on the verge of an important 
breakthrough that may double effective 
anti-missile radars and other 
detection devices.” Hughes Aircraft 
Co., Radio Corp of America and Gen 
eral Electric Co. are said to be push 
similar 


ness of 


development for 
Navv BuAer Avionics 
seeking radar or other 
equipment utilizing Masers for pu 
poses of evaluation 

¢ Reliability. Importanc: 

bility in 


ing Maser 
applications 
Division is 


avionic cquipment 
increasing and methods for 
ing equipment performance 

ing sought. Problem continu 


one-shot weapons such 


became increasingly more « 


umbient temper 


mple 
expensive, as tur 
up and package size goes down 

iT services ir¢ in 


t reasing 
responsibility for reliability 
racturers, 


ind more 


insisting upon nnpt 
environmental 


cost of reliability be 


rar sign 
with. the 
to the contract 

e High temperatures. With the int 
better high ten 


components and 


duction of more and 


ncerease 


pcrature 


, 
environmental specihica 


stringency of 
tions 


and new areas of operation will be in 


new types of avionic equipment 
troduced, enabling both manned ai 
craft and missiles to reduce the heaw 
premium in space and weight presently 
paid for cooling devices 

e Microminiaturization. Another direc 
tion in which component development 
is progressing is toward microminia 
turization. Small volume capacitors, 1 
inductors and other highly sub 
miniaturized components are in produc 
tion but much development is 1% 
quired to extend ranges of operation 
and improve their capability for rapid, 
modular forms 


sistors, 


automatic assembly in 


1957 Developments 


One of the major avionic develop 
ments revealed in 1957 was the Co 
lumbia University ORDIR (Omnirangc 
Digital Radar) technique for extending 


radar range to 3,000 mi. Developed 


under an Ai Force contract 


Columbia technique was the first pu 


| 
lic disclosure of a broad { SAI TCsCad 
and development program which 
based on “fine structure analvsis 
radar echoes 

Other 
field include Lincoln | 
par, Svlvania Electric, Sperr 
scope, and Westinghouse. Fine 
method of fi 


inalysis of a 


contractor 


iboratorv, M« 


ture analvsis Is a 


quency and phas¢ radat 
return signal that permits measurement 
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Sicbert of Massachusetts Institute of 
lechnology’s Lincoln Laboratory 
Technique emplovs modified coml 
filter 
passbands and sharp cutoffs. Passbands 
than 


related stopbands as in 


sets, crystal filters with narrow 


are adjacent rather eparated b 
harmonically 
conventional comb filters 

AN/FPS-17 has a 
mately 1,000 mi 
horizontal fan antenna pattern 

Both stations will be modified to usc 
the Columbia ORDIR technique, 
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COUNTERMEASURES 


MICRO WAVE RECEIVERS and ANALYZERS...ASW and AEW DISPLAY SYSTEMS 

. AIRBORNE NAVIGATIONAL COMPUTERS. LORAL is outstandingly equipped — both 
in 1 expert specialized engineering manpower and resources—to help you in any phase of elec- 
tronic development. Thoroughly experienced in w orking with the military establishments, Loral 
constantly has available important new concepts in the fields of Reconnaissance and Weapons 


Systems. 


=a CORPORATION 
NEW YORK 


NEW YORK 72, 
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equipped with two different types of 
radar sets. 

Long range surveillance radar at 
cach site is an outgrowth of the AN/ 
I'PS-17. Second type of radar is similar 
to tracking radar developed by MIT"s 
Lincoln Laboratory, now operational at 
Millstone Hill about 30 mi. north of 
Boston. 

Millstone radar employs an 84 ft. 
parabolic reflector which can provide 
complete hemispherical coverage. Re- 
flector is painted white to reduce ef- 
fects of heating by sunlight, is mounted 
on a 90 ft. tower. Range of 3,000 mi 
has been obtained against Soviet Sput- 
uks, made specially de 
signed klystrons measuring 11 ft. high 
that are capable of very large output 


possible by 


powc’rs 

Radar returns are processed on a real 
time basis at extremely high speeds by 

special transistorized computer de- 
signed and built by Lincoln Laboratory, 
determining target bearing, elevation, 
inge and speed (Doppler frequency) 
Data is read out automatically on a high 
peed printer (AW Nov. 25, p. 34 

Display with range of 
+.000 mi. has been developed for the 
Millstone Hill radar by Allen B. Du 
\lont Laboratories, Inc., under an Au 
Display is conven- 


maximum 


l’orce subcontract 
tional B-type scan, presenting 350 deg 

imuth coverage on 16 in. cathode 
AW Jan. 13, p 8 


tubs 


System Operation 


Surveillance radar at each site will 
ntinuoush scan in assigned sector 
dete 1 Soviet ICBM as early as 
Rough position data on the 
truder will be fed to the Millstone 
IHlill tvpe of tracking radar which, be 
1use of its narrow beam width of about 
four umed ap 
oximately in the correct direction 

Millstone Hill radar will track with 
coming missile long enough to com 
ute points of launch and impact which 
vill be fed to Air Defense Command at 
Colorado Springs, Colo., where point 
f impact data will be used in assign- 
ng clements of Nike-Zeus missile de 
fense system while point of launch data 

fed to ICBM launching sites for 
yunter-batterv fire. 

Until U.S. has operational ICBMs 
about 1964, the 15- 
ninute warning time provided by the 
\rctic Warning Line will be used to 
get SAC bombers off the ground for 
retaliatory strikes. Warning time will 
lso enable population in the impact 
rea to seek protection of shelters 

Nike-Zeus svstem uses three radars 
tor surveillance, acquisition and _track- 
ing. Surveillance radar has range of 
ibout 1,000 mi., uses a large Luneberg 
lens with a mechanical feed svstem 
Surveillance radar will continuously 


s ible 


degrees, needs to be 


or counterfire, 
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The dial type units read up & 
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“A. W. HAYDON 


company’s 
SUB-MINIATURE HERMETIC 
ELAPSED TIME INDICATORS. 


You, too, can afford the space to keep track 
of time! From now on, these really small 
(iyy”") Elapsed Time Indicators will keep 
company with the best of Electronic Miracles 


2,500 hours in 


one hour increments, while the digital type units 


read up to 9999.9 hours in one-tenth hour in 


crements. 


these 


space 


The 400 cycle mod- 
els now in produc- 
tion are described 
in Bulletin AWH ET, 


Designed for military applications, 


44 ounce units can save valuable panel 


and electronic applications 


The ' a 
A\.\W-RIAYDON 
—tCOMPANY 


222 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


in industrial 


Design ond Menelectere of Electro Mechanical Timing Devices 


MINIATURE AND SUB-MINIATURE 


relayS vy 














Rugged and reliable relays are manufactured 
at Hi-G in a wide range of standard units... 
and to customer order with special designs 

to meet your particular requirements 


Complete experimental and prototype 
facilities permit Hi-G engineering personnel 
to study and evaluate your relay needs. 


New, complete illustrated specification sheet 
available. Write for your free copy today. 


And for information on special relay units, 
send your specifications to Hi-G for 


study 


rugged / reliable 


and recommendations at no obligation. 


shock and vibration resistant 


A FEW OF THE WIDE RANGE OF HI-G STANDARD RELAYS 


nr 
HG-4SL 


BRADLEY FIELD 


HG-2XC 


\s 


;| WINDSOR LOCKS, CONN, 


SEE US AT THE IRE SHOW New York: BOOTH No. 2114 


Represented by PODEYN-SCHMIDT Inc 


263 Great Neck Rd, Great Neck, N. Y. & 


P.O. 174, Woodridge, N. J 
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(Temperature, 
ee : 


Expanding aircraft performance creates new problems in protect- 
ing electronic equipment under extreme altitude and ambient 
conditions. Eastern’s long experience in the field helps you to 
recommend electronic gear with confidence that performance will 
be reliable at temperatures from — 55°C to +-55°C; from zero to 
over 70,000 feet. 


Cooling Units, with or without refrigeration cycles, provide safe 
operating temperature limits in electronic equipment. Pressuriza- 
tion Units that meet government specifications maintain proper 
operating pressures at various altitudes, and utilize dehydrators 
that remove moisture and dust from ambient air. A program 

of research and development continually expands perform- 

ance ranges to provide customized units to meet your needs. 


When your problem is to make your electronic equipment 
perform efficiently under tough conditions, meet the challenge 
by asking Eastern for complete and creative engineering help 











REFRIGERATION COOLING UNIT 


Write for Eastern 


ghSTERy AVIONICS BULLETIN 340 


1500 SERIES PRESSURIZATION UNIT 


ay 
-_ 
oO 
Ss 
S 


> 
g INDUSTRIES, INC. 
100 Skiff St. Hamden 14, Conn. 


West Coast Office: 1608 Centinela Avenve — Inglewood 3, California — Phone ORegon 86-3958 
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search area of approach after alert, will 
upon detection of a target assign one 
of its acquisition radars to track the 
missile and compute its trajectory. 

Acquisition radar has a range of 
about 600 mi., uses a similar lens but 
cmploys electronic steering. After de 
termining trajectory of an incoming 
missile, it will assign one of its track 
ing radars. Each Nike-Zeus battery will 
have a tracking radar which will be a 
monopulse system similar to present 
day Nike tracking sets. 

Surveillance and tracking radars use 
a svstem of coherent detection de 
veloped by Sidney Darlington of Bell 
l'clephone Laboratory Informed 
sources have said the system can not 
distinguish between warheads and de- 


coys. (AW Jan. 27, p. 26). 


Decoy Technique 


Soviet scientists reportedly have been 
studying a technique to assist their 


ICBMs to penetrate U.S. missile de- 


fenses by confusing defending radars 
and computers with large numbers of 
decoy warheads. 

The technique consists of separating 
the missile’s final stage rocket from 
the warhead somewhere before apogee 
and blasting the rocket casing, fuel 
tanks and motor into fragments with a 
high explosive charge. Fragments will 
disperse for miles on all sides of the 
warhead, with many of the fragments 
making better targets than the warhead. 

At extreme altitudes where the final 
rocket stage would be fragmented, the 
very thin upper atmosphere would not 
slow the decoy fragments appreciably 
They would maintain about the same 
relative velocity as the warhead until 
slowed by re-entry into the heavier 
atmosphere about 25 mi. from the 
target. Decoys would be distributed 
over an area of several thousand square 
miles extending both in front and be 
hind the warhead 

There are three techniques by which 
such decoys could be countered. Onc 
method is to wait until re-entry, where 
the decoys will be slowed by the 
heavier atmosphere because of their 
relatively smaller mass compared to 
the warhead. Problem of this method 
is that it is necessary to wait until the 
target within 25 mi. of its destination 

If missile can be tracked prior to 
fragmentation of the final stage, target 
following the originally computed 
trajectory can be presumed to be the 
warhead. This technique, however, re- 
quires very early tracking of the missile. 

(Third method is by means of target 
:nalysis. A number of companies in this 
country working on fine structure anal- 
ysis techniques believe they can obtain 
information on target velocity, scintil 
lation, deceleration, etc. which can be 
used to discriminate between decoys 
and warheads. - 
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chain... 


A most reliable link in communication from air to air, or 
ground to air. Keeping pace with man’s conquest of space, Dorne 
and Margolin’s research and development programs have 
produced over 100 different types of antennas to meet specific 
needs. Functionally designed, these antennas are developed 

for compatibility with the particular aircraft or missile— 
structurally, aerodynamically and electronically. 


In the Dorne and Margolin catalog, you wil! see “families” of 
antennas with varying characteristics. You may find a stock 

design which meets your needs exactly, or can be easily modified 
without the lead time and cost characteristic of original design 

and development programs. WRITE FOR CATALOG TODAY! 


UHF Flush Mounted Duplex UHF, L-Band High Speed 
Annular Siot, Tail Fin Antenna, UHF Blade, 
Type OM C-1 Type DM CNI-1 Type DM C-7 
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Smallest, Lightest MS “E” Connectors 


STUBE connectors are the shortest, smallest, light- 
est MS “E” connectors available. Fully conforming 
to MIL-C-5015C environmental resistance require- 
ments, STUBE’S are available in MS3100E, MS3101E, 
MS3102E and MS3106E shell types; 50 standard MS 
insert configurations will be available. 

An outstanding feature of STUB E connectors, 
aside from the significant space-saving, weight- 
saving design, is the fully unitized rear sealing 
grommet assembly which provides easy—fast as- 
sembly. Solder pockets of the silver-plated contacts 
are pre-filled for instant, low cost soldering. 


IRE 1: 


See us in Booths 2321-23?) 


High Temperature MS “E”’-type Connectors 
Real"E” connectors—environmentally resistant MS 
“E”-type construction with an operating tempera- 
ture range from —103°F. to +400°F. and limited 
operation to +500°F. Smaller even than amMPHENOL 
Stub E connectors, REALE’S feature unique Poke 
Home contacts with braze- or crimp-type termina- 
tions that are wired outside the connector body 
and poked home for assembly. By the use of resili- 
ent silicone rubber inserts, full unitized rear grom- 
met and cable clamp, face seals and shell peripheral 
seals, an optimum “E” construction is achieved. 

Ideal for high altitude applications under tem- 
perature cycling, REALE connectors have excep- 
tional current conductivity efficiency: 80% at 78°F. 
and 64% at 500°F. 

REALE’S can be truthfully described as the finest 
MS-type connectors now available. 


4 actual size 
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First True Miniature “E” 


MINNIE’S are the first miniature connectors to meet 
fully the “E” performance requirements of MIL- 
C-5015C. Available as 4 shell types in 4 construc- 
tions in 5 shell sizes, MINNIE’S have a test voltage 
rating of 1500 volts RMS when sealed with no de- 
rating at elevated altitudes. Operating temperature 
limits are —67°F. to +257°F. 

MINNIE connectors have spring-loaded coupling 
rings to provide a positive locking action and a 
constant compensating force against the effects of 
any possible face seal compression “set.” 5 stain- 
less steel bayonet pins and slots are used. A uni- 
tized rear grommet and cable clamp individually 
seals and protects each wire lead. The face seal 
gasket has individual isolating contact barriers. 


14 actual size 


“AM PHENOL) 


actual size 


t 
SUBMinax® 


field serviceable 


No Special Tools for Assembly! 


Field serviceable Subminax connectors, for use 
with RG-196/U Teflon cable, represent a new con- 
cept in subminiature RF components. With all 
parts kept to an absolute minimum, these new con- 
nectors require no special assembly tools. By sim- 
ple wrench-tightening, the improved cable clamp 
firmly grips the smooth Teflon cable, providing 
maximum cable retention strength. Two Teflon 
insulators hold the center contact securely in place, 
preventing possible axial float. Voltage rating is 
500 volts peak. 

50 ohm plugs, jacks, bulkhead jacks and right 
angle plugs are available in screw-on and push-on 
couplings; they mate with the 50 ohm types in the 


standard Subminax line. 


wslRE 
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93 SERIES 


Rack & Panel, Poke Home Contacts 


AmpPuHENoL’s complete line of 93 Series Rack & Panel 
connectors is being supplied for use in a produc- 
tion missile. With 8 varieties of housing available 
for each of 3 insert arrangements, 93 Series con- 
nectors offer unusual application versatility—ver- 
satility which is increased by the removable Poke 
Home contacts. Wire termination is accomplished 
by crimping. 

Voltage rating is 500 volts D.C. at sea level; con- 
tacts are size 20 and have a current rating of 744 
amps. Resilient fact seal gaskets are employed on 
both male and female inserts to prevent circuit 
interruption by moisture, dust, dirt or metallic 
particles when the connectors are mated. Operating 
temperature is 400°F., meeting the performance re- 
quirement of MIL-C-8384. 


IRE .:: 
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Rack & Panel, Poke Home Contacts 


94 Series Rack & Panel connectors with Poke Home 
contacts have polarized impact extruded aluminum 
shells. A complete line, the 94 Series includes 5 
insert configurations in 3 shell sizes; captivated 
contact coaxial connectors for RG-58/U cable are 
in 2 inserts. AMPHENOL’s unique Poke Home contacts 
in sizes 16 and 20 assure ease of assembly and allow 
quick circuit changes. 

Voltage rating is 600 volts RMS at sea level. Op- 
erating temperature is +257°F. Hooded socket con- 
tacts resist test prod damage per MIL-C-5015C; 
contact solder pockets are recessed in the diallyl 
phthalate dielectric to exclude the need of addi- 
tional wire covering after contact assembly. 


14 actual size 


94 SERIES 
















Contact Letters on Glass! 






AMPHENOL production engineers have achieved a 
remarkable first. Hermetically sealed MS-type re- 
ceptacles with contact identification on the glass 








insert are now available—and available only from 






AMPHENOL. White lettering is provided on both the 






front and back of the brown glass insert—all letters 






are sharply cut and legible. 










AMPHENOL’s Identoseals thus combine the advan- 
1/10 actual size 






tages of a single compression-sealed glass insert 





with quick and easy identification of each contact 






—they are labor-saving to use, both in initial as- 






sembly and in circuit checkouts. 
Identoseals mate with standard MS plugs with 
female inserts. They are available with round or C U STO M E \ G \ E E R \ G 


square flange, or in a flangeless shell. 









AMPHENOL Custom Engineering adapts 






standard components or designs new come- 






ponents to special performance and applica- 






tion requirements. By working closely with 






customer engineering personnel, AMPHENOL 






can tailor electrical and mechanical charac- 







teristics of a new design to an exact appli- 


cation, with resulting tailor-made reliability. 






The 1280 contact Programming Board 












, illustrated is an impressive example of 
6 actual size 


————— 


ENOL 


AMPHENOL Custom Engineering. The per- 


‘AMPH 







formance requirements in resistance to both 





shock and vibration were so stringent that 






no conventional programming board could 


be used. Example: This Programming Board 






withstands a shock of 30 G’s applied three 






times along three perpendicular axes. Its 






outstanding design is typical of the results 






to be expected from AMPHENOL Custom En- 






gineering. 
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HOOK-UP WIRE 


Three types of general purpose, vinyl! insulation hook-up wire are listed in 
each of the two military specifications currently in use. MIL-W-76A, which 
has superseded JAN-C-76, covers wires rated for 80°C operation (90°C 
when nylon jacketed); MIL-W-16878B covers wires rated for 100°C opera- 
tion (110°C when nylon jacketed). Both specifications provide for braids, 
shields, jackets or any combination of these. The NAS-702 specification is 
an industry standard requiring nylon coverings, either extruded or braided, 
and provides for the optional use of shields. 














SPECIFI- TYPE OR VOLTAGE] TEMP. OUTER 
CATION CLASS | SIZE RANGE RATING (RATING, °C COVERINGS' 
MIL-W-76A LW #30 to 220 300 80? Opt-R, G, l, N 
MW 224 to 212 1000 80? Opt-R, G, Ll, N 
HW #22 to =16 2500 80? Opt-R, G, Ll, N 
HW Hl4tozt 6 600 80? Opt-R, G, l, N 
MIL-W-168788 ~ #32 to #16 600 100? Opt-R, G, t, N, J 
Cc 224 to 714 1000 100? Oprt-R, G, t, N, J 
dD F24toFx 6 3000 100? Opt-R, G, t, N, J 
NAS-702 A #26toz 8 1000 105 Req-N or L 
B t26tozx 8 2500 105 Req-N or L 
| Cc 226 to 216 600 105 | Req-N 




















AIRFRAME WIRE 


Both polyviny! chloride and silicone rubber are used as primary insulation 
in airframe wires. Vinyls are used in Navy BuAer’s MIL-W-5086A, a 105°C 
wire, and in the Air Force’s MIL-W-5274A, a 60°C wire. The Air Force's 
150°C wire, MIL-W-8777A, has a highly specialized construction requiring 
silicone rubber insulation and double textile overbraid. The well-known 
“sandwich” construction, a glass braid between two vinyl layers, is called 
out by Type Ill of MIL-W-5086A and Type Ii of MIL-W-5274A. These wires 
are available with shields meeting MIL-C-7078A. 























SPECIFI- TYPE OR VOLTAGE; TEMP. OUTER 
CATION CLASS | SIZE RANGE | RATING |RATING, °C COVERINGS' 
MIL-W-5086A 1 #22 to #12 600 105 Req-N 
#22 to #12 600 105 Req-G and N 
i #10 to 34/0 600 105 Req-G ond L 
Th 222 to #12 600 105 Req-G, J, and N 
i 210 to 24/0 600 105 Req-G, J, and Ll 
MIL-W-5274A | #22 to #12 600 60 Req-N 
ih 222 to 312 600 60 Req-G, J, and N 
MIL-W-8777A mT #22 to #12 600 150 Req-G (double 
braid 
MIL-C-7078A ! 222 to 24/0 600 ° ~ 
#22 to 74/0 600 ° Req-N (over 
shield) 
*MIL-C-7078A covers shielded one-to seven-conductor cables. Individual con- 
ductors meet MIL-W-5086A or MIL-W-5274A. 











'Opt-optional, Req-required, G-gloss braid, J-viny!l jacket, L-nylon braid, 
N-nylon jocket, R-rayon braid 


210°C higher when covered with a nylon jacket. 


COAXIAL CABLE 


In addition to supplying cables to both JAN-C-17A and MIL-C-17B, William 
Brand has designed cooxial cables with specified electrical characteristics 
to perform under stated environmental conditions. Cables can be manufac- 


QM ELECTRICAL AND ELECTRONIC WIRE AND CABLE 





tured with single or parallel inner conductors; where the inner conductor is 
bare, tinned, or silver-plated; of copper, copper-covered steel or resistance 
wire. Virgin polyethylene is used in the solid or air-spaced cores. Single or 
double shields are braided from bare, tinned or silver-plated copper. 
Where non-standard cables are necessary to attain performance require- 
ments, the William Brand Engineering Department will draw on their 
accumulated experience to recommend the most economical and functional 
cable 


MULTICONDUCTOR CABLES 


The vorious wires listed above can be assembled in any combination of 
numbers, sizes and types to form flat or round multiconductor cables. Most 
designs specify twisted, rather than parallel conductors, because round 
cables in addition to being more flexible, permit a better control of elec- 
properties through positioning or grouping of the individual 
components. 

Flat or Parallel Conductors. Three types ore available: 

(1) 300 Ohm or Rip-Cord Type — Individual conductors are covered 
simultaneously with a common single-color insulation. Polarity identification 
is achieved through a contrasting colored stripe or a ridge along one edge, 
or by using both tinned and bare copper conductors in the cable. 

(2) Jacketed Type — Conductors are individually insulated and color 
coded. Vinyl jackets are so applied that they may be stripped without 
damage to the underlying conductor insulation. Shielded wires may be 
incorporated in this type of cable. 

(3) Turbo Ribbon Cable® — Individually insulated wires, color coded, 
ore bonded together with excellent adhesion yet rip-cord qualities. There 
is no outer jacket. Where the individual conductors are nylon jacketed, 
shielded wires (with overall nylon jackets) con be incorporated. Turbo 
Ribbon Cable is especially useful where limited space exists. It can be bent 
along a small radius and will follow the contour of any surface. 

Twisted Conductors. Round cables are formed on two types of equipment: 

(1) Bunchers — The several wires are twisted together in random. arrange- 
ment; the individual components do not necessarily lie in a fixed pattern. 
The bunchers at William Brand & Co. can twist any number of conductors 
with a moximum cabled diameter of 2”. 


trical 


(2) Planetary Cablers — The most versatile type of cabling equipment. 
Any number of shielded, overbraided or vinyl covered singles, pairs, cabled 
groups o: combinations of these can be helically laid in a predetermined 
sequence. Concentric layers can be applied over a single wire or a cabled 
core, with the direction of lay of each layer varied at will 
Both types of round cable can incorporate textile or plastic fillers to pro- 
duce finished cable with circular cross section. Binders, wraps, topes, shields 
or textile braids can be applied over each layer as required. Outer cover- 
ings can be of extruded plastic or braided textile yarns. 

The William Brand engineering staff has had extensive experience in the 
multiconductor cable field. Their collective knowledge is at your disposal. 
Turbo Engineers will assist you in developing a suitable cable, or given 
electrical and physical requirements, will design a functional and eco- 
nomical product. 

We invite you to make full use of our services in the solution of any wire 
and cable problem. 


ELECTRICAL INSULATING TUBING 





Two general classes are manufactured by William Brand & Co. — extruded 
polyviny! chloride, and textile braids impregnated and cooted with insu- 
lating varnish. The plastic tubings fall into three categories — general pur- 
pose, and high and low temperature types. The coated tubings also fall 


PLASTIC TUBING 


into three temperature classes: A, B, and H, each with its specific operating 
temperature limit. All tubings are available in sizes #24 to 2'2"' 1.D. and in 
all MIL-STD-104 colors. Plastic tubings can also be furnished in transparent. 
Generally speaking, plastic tubings are supplied in continuous lengths on 
spools or coils; coated tubing is furnished in 36” or 42’ lengths. 









































SPECIFICATION TYPE TEMP. RANGE BRAND DESIGNATION 
MIL-1-631C Grade c, Class I!, Category 1 and 2 10° to + 105°C Turbotrans 105 
MIL-1-631C Grade b, Class !!, Category 1 and 2 46° to + 60°C Turbolex 55 
MIL-1-631C Grade a, Class | and !!, Category 1 and 2 30° to + 80°C Turbolex 76 
MIL-1-7444A(2) Range |, I! and II! 68° to + 80°C Turbozone 40 
COATED TUBING 
COMPOSITION 
SPECIFICATION TYPE BRAID COATING — TEMP. RANGE BRAND DESIGNATION 
MIL-1-3190A A-A-1, A-B-1, A-C-1 Cotton or Rayon | Organic Varnish —10° to —105°C Turbo Varnished Tubing : 
MIL-1-3190A B-A-1, B-B-1, B-C-1 Glass Organic Varnish —10° to +130°C Turboglas Varnished Tubing 
MIL-1-3190A B-A-1, B-B-1, B-C-1 Glass Viny! Varnish —10° to +130°C Turbotuf Tubing 
MIL-1-3190A H-A-1, H-B-1, H-C-1 Glass Silicone Varnish 10° to + 200°C Turbosil Tubing 
MIL-1-3190A H-A-1, H-B-1, H-C-1* Glass Silicone Rubber 75° to +200°C Turbo 117 Tubing 
*Silicone rubber coated tubing not covered by specification Turbo 117 will meet all performance requirements of MIL-1-3190A. 
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Checking the lead of the internal 
gear used in the se 1 stage of 
the Sikorsky S-58 > pter. Per- 
missible lead error is on 1003 

of face This gear is 

50 Rockwell C. It's 

harder than a good pe 


Precision 


@ The aeronautical age has given the word preci- 
sion new scope. Tolerances have shrunk farther 
past the decimal point. Stresses and strengths have 
new dimensions. Yet, whatever the specifications 


are, 1.G.W. still has just one product—precision, 
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All-Weather Helicopters Near Reality 


New York—Gas turbine powered helicopters with all-weather flying 
] ] 


capability moved much closer to reality during 1957 as several companies 
advanced their turbine models and automatic stabilization and instrumenta- 


tion projects well into the testing and certification stage. 


The Army ordered 


the first turbine powered helicopter into production in the U.S., the 


Bell H-40. 


General reports from manufacturers indicate that test programs with 


turbine powered experimental models have been more successful than pre- 


viously predicted. 


the new engines will soon be competitive with piston engines. 


Maintenance-wise, and from the fuel economy aspect, 


Initial costs 


are still quite high however, but this is expected to be reduced substantially 


as soon as large scale production begins. 


Probably the most sophisticated and 
idvanced helicopter stabilization and 
1utomatic control svstems are under 
development for the Navy. The main 
reason behind this work is to provide 
eficient vehicle for anti-sub 
marine warfare (ASW 

[he helicopter has proven a 
useful ASW tool, but 

searching for submerged submarines 
has been limited in rough weather 
(he sonar gear which the helicopter 
lowers into the water must remain abso 
lutels Ihe helicopter must 
maintain altitude precisely and cannot 
move from side to side or the chang 
ing pressures on the sonar package will 


1 more 


Very 


its effectiveness 


stationary 


disrupt its readings 


Electronic Stabilization 

The Navy has worked through sev 
eral contractors as well as its own per 
sonnel at Johnsville, Pa., to develop 
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stabilization units for heli 


aircraft 


electronic 
copters similar to 1utopilots 
Several different 
built and tested 
allowing complete 
and forward flight, was desi 
Sikorsky as an integral part of th 
Navy's HSS ASW helicopters 

This unit has been service tested for 
60.000 hours 


and even though it is a somewhat com 


systems have been 
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gned 


OVE! in 200 helicopter 

plex electro-mechanical device it has 

had a satisfactory record 

ing 200 hours use without a complaint 

of anv kind and more than 

without complete malfunction 
Slighth 


corporating especially developed navi 


vers iverag 


800 hours 


more advanced units in 


gating instruments for slow moving 
uircraft are now under development by 
Naval personnel at Johnsville and thes 
be required equipment 


ASW 


will probably 


future for helicopters 


in the 


which will carn 
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mobility concept, has been pushed in 
three ways: 

© Helicopter operating costs are being 
lowered through accelerated _ testing 
programs. 

e Congress and Administration are be 
ing presented at every opportunity with 
the Army’s need for new rotary wing 
equipment in all categories especial; 
a large crane comparable to Russia’s 
80 passenger Mi-6 helicopter. 

e Available funds are being used to 
develop turbine engines, flying jeeps, 
turbine powered helicopters, ~ armed 
helicopters for flying cavalry units and 
a number of one-man rotary wing ait 
craft. 

Accelerated service testing of heli 
copters was under way by the Army 
during all of 1957. Object of these 
tests is to put new equipment through 
1,000 hours of service type flying as 
quickly as possible. The information 
obtained is sent immediately to the 
company manufacturing the new heli 
copter and necessary design changes 
ire made at once, service life on many 
parts are raised, and spare parts orders 
are revised to reduce overbuving. 

In the past it has taken as long as 
five vears to put 1,000 hours of service 
use on helicopter types. The primary 
result of this was that spares were pur- 
chased for several years according to 
pre-production estimates which often 
proved to be several hundred percent 
in error. 


Spare Parts 


As spare parts costs are the main ex- 
pense in operating helicopters buying 
unnecessary spares had a nearly dis- 
astrous effect on the Army program. 
A large number of highly placed Army 
officers have described large scale mili- 
tary operation of helicopters as too 
expensive if costs did not come down. 

The accelerated test program under- 
taken by the Army has found agree 
ment among manufacturers as the type 
of military operation needed to lower 
costs. 

The manufacturers aie cooperating 
in evervway and have high hopes 
that the tests will put the helicopter 
in a firm position to meet the compe- 
tition of VTOL and STOL aircraft 
that are becoming more and more at 
ractive as new turbine engines become 
available. 

The Army is continually presenting 
the Congress and Administration with 
requests for funds to develop more 
efficient helicopters. At the moment 
the prime unanswered need is a large 
flying crane with a lifting capacity of 
12 to 16 tons. Such a crane would 
be equipped with interchangeable pods 
and carrying rigs to transport per- 
sonnel, ground vehicles, supplies, 
wounded, command posts, etc. At 
present the largest Army helicopter the 
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Sikorsky H-37A will lift about half 
as much as the new Russian Mi-6 tur- 
bine powered machine which has a 
payload of 11 tons and better 

Development of other new equip- 
ment must begin if the Army is to 
make full use of present technology 
and remain a fully modern service. 
Along this line three contracts were 
let during 1957 for the construction of 
flying jeeps. It also marked the re 
entry of the automotive industry into 
the aircraft business. Chrysler Motors 
along with Piasecki and Aerophysics 
was awarded one of the contracts. 
These jeeps all make use of ducted 
fans and the Army specifications call 
for them to lift 1,000 Ib. payload, vet 
weigh only 1,000 Ib. with fuel, which 
is a significant increase in vertical lift 
performance. 


Flying Cavalry 

Army needs also include better per 
forming helicopters for the fiving 
cavalry units now under development 
These units are heavily armed groups 
primarily composed of weapons and 
troop carrier aircraft. The weapons 
aircraft cover the landing of the troop 
carriers. The concept is in an advanced 
state and when money is available op 
crational units will be formed. They 
are intended to be self-supporting in 
the field for three davs or more without 
resupply and capable of large scale 
attacks by quick grouping. Thev will 
be able to maintain surveillance over 
five or six times as much territory as 
a motorized unit 

One of the Army’s major problems 
is common to all of the services. That 
is keeping competent personnel. The 
turn-over among qualified pilots and 
mechanics is over 70%, lowering the 
effectiveness of operational units and 
raising training costs. The situation is 
further complicated in that the Army 
aviation service does not have a large 
backlog of trained officers and when 
officers are rotated according to Army 
policy a large number of men are 
transferred to posts that they are un 
prepared to assume. When they have 
reached proficiency it is usually time 
for them to be moved into another 
assignment and an untrained officer 
moved into the aviation branch. 


Civil Operations 


Civil helicopter operators are antici- 
pating a steady increasing volume of 
business during the next several years, 
even better than the success that they 
have enjoved in the past. Bquipment- 
wise, the operators’ most prominent 
desires are 
@ All-weather capability. 

e Better payloads through economical 
turbine power. 

e Lower operating costs. 

e Larger aircraft. 
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As in the past, military development 


programs will contribute heavily to the 


equipment that becomes available on 
the civil market. Most operators and 
manufacturers do not anticipate either 
all-weather capability or economical 
turbine power for at least two vears 
Operating costs for aircraft now in use 
are going down as experience builds 
up and allowable service life and in 
spections and overhaul time are in 
creased. 

One manufacturer, Sikorsky, is de 
signing a civil helicopter using a turbine 
engine and the dynamic system from 








SIKORSKY HR2S-1 
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SIKORSKY HSS-1 TESTBED FOR T58 


the proven and successful $-55 The 
new machine, the $-62, is amphibious 
and will become available commercially 
just as the cost of turbine engines 
reaches the piston engine level (Fall 
of 1959). if Sikorsky’s estimates are 
correct. The company will then have 
a very attractive sales argument with a 
700 Ib. greater payload than the pis 
ton powered aircraft, dynamic system 
parts that are widely available and have 
an average service life of about 1,000 
hr. 

According to the Aircraft 
Association one of the 


Industries 
biggest stimu 
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The nation’s first air-to-surface 
missile, the Bell GAM-63 Rascal, 
is now on operational status with 
the Strategic Air Command of the 
U.S. Air Force. 

This rocket-powered guided 
missile can extend the penetration 
ability of SAC crews since it is 
launched and accurately directed 
on its mission while the bomber 


which carries it remains many 


JOINS SAC 


miles away from the target area. 

Bell Aircraft designed, devel- 
oped and now produces the Rascal 
“Crewsaver” for the Air Force 
under a complete weapon systems 
responsibility. This responsibility 
includes the airframe, guidance, 
liquid fuel rocket power plant, 
ground support and launching 
equipment and techniques and 


training. 
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lants to public interest in helicopters 
was the recent announcement that two 
single-engine Bells had been purchased 
for presidential use. This was evi- 
dently the kind of assurance that many 
businessmen needed as to the safety 
and reliability of helicopter transpor- 
tation. 

Use of helicopters by private cor- 
porations is growing steadily and the 
variety of jobs that they perform is 
widening, and includes laying tele- 
phone lines and setting the poles, trans- 
porting camplete oil drilling rigs into 
inaccessible spots, etc. as well as per- 
sonnel transport. 


Passenger Operations 


Scheduled passenger helicopter op- 
erations also improved during 1957. 
New York Airways, for instance, flew 
68,120 passengers, an improvement of 
25,086 over 1956. Chicago Helicopter 
Airways will set a new record for rapid 
growth if its present rate of business 
continues until June 

The line will have carried 100,000 
passengers in the first 20 months of its 
existence. Actually Chicago’s business 
should increase as they have recentl, 
expanded their equipment inventory 
from three Sikorsky S-58s with the 
addition of two more of the aircraft 

Scheduled passenger service opera- 
tors are adamant in their demand for 
larger machines. They want a heli- 
copter with at least a 25-passenger ca- 
pacity. A small number of such air- 
craft with turbine power and water 
landing capability are being designed 
in this country. The first large tur- 
bine powered helicopter of this size 
that will be available (if the present 
development rate continues) is the 
Fairey Rotodyne which is receiving 
close attention from many U.S. opera- 
tors. 

Until recently Sikorsky held a 
monopoly on supplying helicopters for 
scheduled passenger service, but Vertol 
broke into the field a short time ago 
with the sale of five H-44 tandem rotor 
machines to New York Airways. This 
sale is subject to CAB approval, but 
it will give NYA 15 passenger aircraft, 
an increase over the S-55 and S-58 
equipment now in use. 


Forestry Use 


Use of helicopters by civil agencies 
of the government is also on the rise. 
The forestry service, in cooperation with 
the U.S. Army Corps of Engineers, 
has prepared a number of forest fire 
fighting kits to be used with several 
types of helicopters up to the size 
of the Sikorsky S-55. The kits allow 
helicopters to lay hose, carry pumping 
units, spread chemicals and water on 
a fire, and to drop specially suited fire- 
fighters onto all types of terrain from 
the hover. 
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Bench-Top Proving Ground for Missile Controls ! 


Directional controls for guided missiles . . . tracking and scan- 
ning devices . . . cameras . . . range finders—how well they 


work depends greatly on the efficiency of their optical systems. 


Recognition Contrast Rendition equipment at B&L com- 
pletely eliminates human error in measuring optical efh- 
ciency. Its direct-reading scale automatically rates how well 
an optical system can “see” under lighting conditions of 
variable intensity, as experienced in actual use. Accuracy: 


1/40th of a wavelength of light! 


This instrument is not for sale. It is 
part of the unique quality control 
system that has made Bausch & Lomb 


the dependable optical source. 


WRITE FOR COMPLIMENTARY 
COPY OF LIMITED EDITION, 
“OPTICAL COMPETENCE” 


(on official letterhead, 

please, indicating title.) it : 

Bausch & Lomb Optical BAL SCH G LOM B 
Co., 86927 St. Paul St., 

Rochester 2, New York. 
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LOWEST FARES EVER 


New! TWA Sky Club Economy Fares 

aboard the Jetstream! Fly to Europe and back for $113.40 New 1958 

less than regular round-trip Tourist fares. Save enough for SKYLINER TOURS OF EUROPE 
extra fun abroad. It’s the biggest bargain in the history of Folder! 

air travel to the Continent! Make your reservations now. Colorful new brochure helps you do 
Call your TWA travel agent or nearest TWA office today. and see more abroad! Contains a 


Get more for your money! Use the TWA Stop-Over Plan. wide variety of tours and extensions 
. . all sorts of exciting combinations 


iC} ‘tra cities 1 ¢ ! ; , av 
visit extra cities in Europe at no extra fare! Fly now .. . pay to fit any budget. Thrifty Tourist and 
later with the liberal TWA Time-Pay Plan. Only 10% down, Economy service and de luxe First 


up to 20 months to pay the balance! Class flights. Ask your TWA travel 
agent or call your nearest TWA office 


for your free copy today. 


FLY THE FINEST... FLY , Ws TRANS WORLD AIRLINES 


{Jetstream is a service mark owned exclusively by TWA. *Economy Fares effective April 1st, subject to government approval. 
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Beech MS-760 Executive Jet 











USAF 8-57B MARTIN TACTICAL BOMBER 


Modern Aircraft Flies with 
Hoover Electric Company 


Power Flight Control Equipment 


Successful performance of today’s aircraft and 
missiles is dependent on electric power flight 
control actuators for operation of complex 
flight guidance systems. 


Hoover Electric Company will design and build to your specific 
requirements special actuators, motors, gearing, and complete 
power packages for any application—in experimental or production 
quantities. 


2100 Seuth Stoner Avenve, Los Angeles 25, California 
astern Representative —Columbus, Ohio 
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CANADAIR 
NAVY GIANT RECONNAISSANCE 
CL.28 


MARTIN 
TACTICAL BOMBER 
B-57 


CESSNA 
JET TRAINER 
1-37 


CONVAIR 
ALL WEATHER INTERCEPTOR 
F-106 


CONVAIR 
ALL WEATHER INTERCEPTOR 
F-102 


REPUBLIC 
THUNDERCHIEF 
F-105 


NORTH AMERICAN 
GUIDED MISSILE 
NAVAJO 


NORTH AMERICAN 
SABRE JETS 
F-86 SERIES 


NORTH AMERICAN 
SUPER SABRES 
F-100 SERIES 


NORTH AMERICAN 
FURY 
F. J. SERIES 


NORTH AMERICAN 
WEAPON SYSTEM 
A3J 


NORTH AMERICAN 
JET TRAINER 
T2J 


Typical aircraft 
with 
Hoover flight control 
actuators 
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LOCKHEED JETSTAR 


Business Flying Gains New Markets 


By Erwin J. Bulban 


Business flying’s potential as a major factor in the future U.S. aviation 


economy broke forth with explosive clarity in 1957. 


Awareness of this poten- 


tial paced business flying’s progress as it entered 1958 backed by a healthy 
industry rapidly expanding in depth technically, with its users continuing 
to outdistance all other segments of general aviation and with the knowledge 
that it is achieving long-sought recognition of its maturity and requirements 


from top echelons in government. 
Industry serving business flying has 
grown stronger and broader than any 
time in its history—in the past five years 
it has about doubled its annual pro- 
duction and tripled its dollar volume. 


Flying Increases 


Operationally, business pilots logged 
some 5 million hr. last year, approxi- 
mately 1 million hours more than the 
combined total of all U. S. scheduled 
domestic airlines. This was an increase 
of about 500,000 hr. over 1956, con- 
tinuing the upward slant that has seen 
business flyers more than quadrupling 
the hours they flew just 10 vears ago. 
In the year past they also flew, by con- 
servative estimate, some 800 million 
plane-miles and 2 billion passenger- 
miles 

Che privately operated air fleet that 
achieved these marks numbers some 
25,000 airplanes; in addition some 10, 
000 more airplanes did some business 
flving last year. Breakdown of the 
fleet shows that there are approximately 
3,500 multi-engine airplanes and some 
21,500 single-engine tvpes primarily 
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four-place, with most of the latter hay 
ing been manufactured in the past dec 
ade. 

Ownership of this fleet is divided 
among almost 10,000 companies and 
10,000 individuals. Estimates bv the 
trade are that this fleet will double in 
numbers by 1970. 

Lucrative market provided by this 


that 
prime fact 


constant buildup and 
by forecasts has 
in constant 
aircraft industry. Last 
tangibl that 
penetrated well bevond the boundari 
of the original handful of manufacturet 
who have specialized from the start n 
supplving this market 

At National Business 
annual meeting and forum at 
last fall, large numbers of a new 
of suppliers packed the display booths 
filled the hotel repre 
sented at forum 
turers hitherto primarily or wholly com 
mitted to the military and 
markets. 

Major reasons for this new interest 
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U.S. Business & Utility Aircraft Shipments —1957 


(Number of Units, Builders’ Net Billing Prices) 





Make & Model 


AERO DESIGN 560A, E 
680 


BEECH 35 Bonanza 
D18s 
E188 
45 Mentor: . 


50 Twin-Bc nanza 
95 Travel Air 


CALL A4 


CESSNA 1708 
172 


CHAMPION 7EC 
7FC 0 
$52,745 
COLONIAL C-1 Skimmer 3 
C-2 Skimmer IV 0 
$56 000 
HELIO 3918 Courier. 2 
392 
$46 000 
MOONEY 20 
PIPER PA-18 26 
PA-18-A 40 


PA-22 Tri-Pacer | 123 
PA-23 Apache 48 
$2,541 873 


TAYLORCRAFT 20 1 
$10. 865 


TOTALS (Aircraft 


550 
TOTALS (Net Billing Price $9 801 932 


| 
Bes 


1 
$1, 162,000 


540 


1 
000 000 
615 
$9 ,696 942 


476 584 
$7,220,242 $9 684 390 
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150 492 


4 
12 


46 
$2,646 558 


1 
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587 
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of civil transaction. 





'Fire completely destroyed production facility in late August. 
Southern Natural Gas Co ., made Jan. 20. 
*Export version of Beech T-34 trainer; since sales not made through U. S. military services, it falls in category 


‘Out-of-production surplus factory-owned aircraft. 


First delivery, Commander No. 593, made to 





Administration’s austerity military bud- 
get along with associated on-again off- 
again programs, trend to fewer, deadlier 
aircraft capable of greater mission 
capability than larger numbers of pre 
vious types and the revolution toward 
manned and unmanned space craft. 
Seeking to diversify to maintain their 
plant, military manufacturers are turn- 
ing to the business plane field. 


New Entries 


Among the top firms actively in- 
terested in entering business flying: 
¢ Grumman Aircraft Engineering Corp., 
whose new twin turboprop-powered 
Gulfstream, seating 10-20 passengers, is 
rapidly taking shape at Bethpage, N. Y. 
Prototype is scheduled to fly in April, 
deliveries will probably begin next year. 
Basic airplane starts at $700,000. 
Grumman says that it has more than 
a dozen orders for the new Rolls-Royce 
Dart-powered executive transport, em- 
phasizes that production will not be 
dependent upon military orders. Grum- 
man also is actively studying the utility 
aircraft field; having built two agri- 
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cultural airplane testbeds for market 
study. As yet this airplane is still a 
project and the company management 
has made no decision as to production. 
@ Fairchild F.27 Friendship, built un- 
der license from Fokker, seats up to 40 
passengers, is primarily aimed as a 
local airliner. Well over a dozen cor- 
porations have Friendships on order, 
with basic price of $590,000 with Rolls- 
Royce RDa.6 Darts and $650,000 with 
RDa. 7s. Deliveries begin in June. 
e Lockheed Jetstar is a 10-18 seater 
powered by either two Bristol Orpheus 
or four Fairchild J83s or GE J85s. 
Jetstar was primarily designed to Air 
Materiel Command requirements for a 
highspeed VIP transport, but Lockheed 
is taking priority production line posi- 
tions from civilian customers, quoting 
a basic price of about $800,000 minus 
engines. Company has a prototype in 
flight test, quotes delivery dates as mid- 
1960. Indications are that Jetstar hinges 
upon a military contract. 

Another sign of how former military 
and airline contractors are interested in 
the executive plane market is the con- 


siderable technical assistance provided 
by Allison Division of General Motors 
to On Mark Engineering Co., on the 
latter's Model 450 Marksman, a 14 
passenger transport designed around 
two Allison 501-D21s which would give 
it a cruise speed of 425 mph. Several 
orders have been placed for the Marks- 
man, which is priced at about $1.18 
million. 


Equipment Market 


Not only are airframe makers seek 
ing entry into this field, but scores of 
equipment manufacturers: Fairchild’s 
Engine and Stratos Divisions, General 
Electric, Collins Radio, Aerojet-Gen 
eral and numerous others. Several com 
panies who have been supplying 
business flying with equipment for sev- 
eral years have strengthened their ac- 
tivities in this field and set up special 
ized general aviation or business flying 
departments. 

Most of the new turboprop and jet- 
powered transports are aimed at replac- 
ing the numerous World War II surplus 
bombers and transports that in many 
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‘Liaison aircraft sold to French government; since sale not made through U. S. military service it falls in 


category of a civil transcation. 
‘List price 


Does not include sale of one custom-modified Strato-Courier for high altitude aerial survey to Me xican-based 


operator. 








have been used because there 
were no substitutes available. 

Some observers have questioned the 
fate of the new generation of airplanes 
in light of attempted disposal by air- 
lines of surplus piston-engine fleets in 
preparation for jet transports. Feeling 
currently is that these will not have a 
major effect on this field, primarily be- 
cause high cost of converting primarily 
short-haul high-density transports to 
long-haul executive aircraft would not 
appear to be an attractive business pro- 
position in view of obtaining a modern 
turbine-powered airplane at not too 
much a price differential. 


CaSCS 


Industry Core 


Regardless of which way this new 
equipment fares, backbone of business 
fiving industry for the foreseeable future 
will continue to be the hard core of 
the industry of past years, such as Aero 
Design & Engineering, Beech, Cessna 
and Piper. 

Aiming for the mass business plane 
market, they have evolved what com- 
prises a whole new family of business 
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planes, providing the prospective buyer 
with the largest selection ever available 

Business plane manufacturers have 
done well in two 
wide variety of economical vehicles and 
proving the value of thes« 
saving executives’ and salesmen’s price 


areas: designing a 
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less time as well as enabling them to 
spread their sphere of operations mor 
economically than can be done with 
other transportation 
Still to be licked is the basi 
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one manufacturer, the field 
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list the following veat 
This pointed up the job the man 
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some remaining kinks in then 
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ST. LAWRENCE OR RIO GRANDE Esso is there .. . at 600 
airports from Maine to Texas! Even business trips are pleasure trips — 
when you make a habit of putting down where there’s an Esso Aviation 


Dealer. They’re world-famous for their fine service (and, of course, for 
their fine Esso fuels and lubricants too!) And here’s a smart tip: get an 
Esso Aviation Credit Card. It’s your passport to charge-account con- 
venience with any Esso Aviation Dealer. Lets you charge gasoline, oil and 
lubrication plus tire and battery service, landing fees, overnight in-transit 
storage and minor emergency repairs. 
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FREE TO PILOTS! For your free copy 
of “You and Instruments” by Col. 
Duckworth, packed with important 
information, be sure to see your 
nearest Esso Aviation Dealer. 
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PRESSURIZED AERO DESIGN ALTI-CRUISER 


pended on overhauling the sales ap- 
proach and providing the salesmen with 
a greater amount of training, more 
selective hiring of sales personnel and 
increased promotional backing from the 
factory. Cessna for example has boosted 
its promotion budget for 1958 from ap- 
proximately $350,000 to some $500,- 
000, will put greater effort in certain 
sales areas, such as Northeast U.S. this 
year to build volume 

Company has found that such sales 
“task force” efforts pays off; last year 
it noted that following concentrated 
work in the Central and South Amer- 
ican field, it reaped a substantial in- 
crease in sales in those areas. 


Deliveries 


Indications are that this year will 
show marked improvement in unit de- 
liveries and over 1957, perhaps 
even exceeding the record 1956 volume. 
Lower inventories in the dealers hands 
last year should mean stepped up de- 
mands for increased factory deliveries in 
1958. 

Also, manufacturers entered this vear 
with the largest model line yet avail 
able. Piper began deliveries of its new 
low-wing four-place Comanche 180, 
turning 26 over to its dealers in Jan- 
uary. It is scheduling buildup in Coman- 
che production to rate of four a day 
late in 1958. In addition it has new 
models of its Apache and Tri-Pacer, 
both fitted with 160-hp. Lycomings 

Beech started deliveries of its new 
lravel Air light twin in November; 
has an improved version of the Bonanza 
with fuel injection engine for 1958 in 
addition to two improved Twin-Bonanza 
models and its Super 18. Company will 
also deliver the first jet to an executive 
operator this year—Timken Roller Bear- 
ing will get one of the twin-jet four- 
place Morane-Saulnier MS-760s for 
which Beech is distributor. 

Cessna is shooting for over 50% of 


sales 
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the business flying market in 1958 with 
a line expanded to six models including 
the new Model 175—a four-place tricycle 
gear airplane with a geared 175-hp. 
Continental carrying a list price tag of 
$10.995—and its new Skvlane, a deluxe 
version of its Model 182. Company is 
aiming to turn out 3,200-3,500 com- 
mercial units this vear, with some 800 
of them being the new 175. Deliveries 
of Skvlane started late last vear; new 
175 will be publicly announced at na- 
tionwide dealer showings Mar. 22-23. 
And the firm expects earnings this 
vear to increase over 1957 in spite of 
planning to write off more than $2 mil- 
lion in costs charged to its canceled 
four-engine pressurized Model 620. 





Business Flying 
1946-1970 





Miles 
(000's 
Omitted) 


Hours 

(000's 
Omitted) 
121,530 
228,125 
298,945 
309 ,062 
339,700 
379,845 
419,705 
499, 166 
552,610 
614,900 
691,420 
800 , 000 
997 , 500 
1,483,300 


1946 
1947 
1948 
1949 
1950! 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1960 
1965 
1970 
Low 9,000 
Intermediate. 9,929 
High 11,000 


1,068 
1,966 
2,576 
2,615 
2,750 
2,950 
3,124 
3,626 
3,875 
4,300 
4,580 
5,000 
5,700 
7,807 


1,710,000 
1,886, 500 
2,090,000 





Sources: 1946-1954, CAA Annual Survey of Air- 
craft Use; 1955-1970 CAA Program 
Planning Office. 

. Data satistically computed from trend since 
no formal survey made by CAA in 1950. 

. Based on preliminary data. 

. Estimates. 











@ BUSINESS FLYING 


But business flyers. still 
available a small pressurized 
engine airplane tailored to their needs 
Aero Design & Engineering Corp. plans 
to start deliveries of its new Alti-Cruiser, 
a pressurized 680 Commander, next 
month. Company expects to sell 50 of 
these airplanes this year, with a price 
tag of $183,750 

Work on 1959 and 1960 models is 
well along—Piper is flight testing a modi 
fied Apache fitted with 250-hp. engines 
which it is using as a testbed for its 
new Aztec light twin, which will be a 
200-mph. plus airplane; Mooney is fly- 
ing an aerodynamic prototype of its 
Mark 22, a light twin aimed at a price 
tag of under $30,000; Cessna has a new 
two-place light utility airplane, the 
Model 150 coming along for produc 
tion next year with a price tag of about 
$7.000. 


will have 
piston 


New Designs 


Many new 
around the upcoming generation of in 
line powerplants in the design and test 
stage at Continental and Lycoming, 
who feel that this class still has a long 
life ahead of it before it is replaced by 
the turbine powerplant. Indications are 
that these new piston engines will reach 
up to at least the 500-hp. range to fill 
the gap left when development of the 
Wasp and Whirlwind radials 
These will embrace flat configurations 
covering supercharged, geared and fuel 
injection configurations 

Current low production rate and mili 
tary status of current light turbine and 
turboprop engines would tend to keep 
them from being in quantity 
to business users for several years 

Recent Piper Aircraft 
Corp. of airplanes pro 
vides interesting composite picture of 
current business plane operator. Based 
on questioning some 7,000 Apache twin 
and ‘T'ri-Pacer operators, data shows 


designs are planned 


] 
Ceased 


iwailabl 


survey by 
owners of its 
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@ BUSINESS FLYING 


the average ‘I'n-Pacer operator to be a 
professional or businessman having a 
private pilot rating in 7 out of 10 cases 
and with 1,733 hr. flying time logged. 

He flies his T'ri-Pacer an average of 
25.5 hr. monthly with himself and one 
passenger 66% of the time and two or 
three passengers 34% of the time. A 
survey of 85% of the replies shows that 
he or his firm owns only one airplane; 
but four cases out of 10 show that he 
owned another Piper airplane before 
he purchased the Tri-Pacer. 

Owner averaged some 37,000 mi. fl 
ing last year with 61% of this on busi 
ness and the remainder on pleasure or 
vacation trips According to the survey, 


11% of Tri-Pacer owners are qualified 
instrument pilots. 

Average Apache owner, or hired pro 
fessional pilot, has a commercial or 
transport rating, in 58% of the replies, 
and has averaged 3,020 hr. flight time. 
Apaches were flown an average of 64,- 
000 mi. in the past year, 84% of the 
time on business carrying two to four 
people 60% of the time and a single 
passenger only 40% of the time. 
Ownership survey shows that 80% of 
Apache operators do riot own another 
airplane and 18% of them have owned 
Piper airplanes previously 

Best available information currently 
indicates that about 15,000 of today’s 


HE’S FLYING THE NOSE SECTION 


An adverse accumulation of toler- 
ances can ruin an engine. Every part 
can be within the manufacturer’s 
wear limits. Yet, when the engine 
has been assembled, the oil flows are 
not acceptable. 

The condition is always caught at 
Final Test. But that is the expen- 
sive place to find it. The trouble 
could be in the nose, the rear, or 
the power section. 

This Airwork designed rig checks 


Airwork 


CORPORATION 
Millville, New Jersey 


each section before Final Assembly, 
using oil at pressures and tempera- 
tures equal to operating conditions. 

By flowing each section to Air- 
work’s own limits, we know per- 
formance will be satisfactory on 
Final Test. And, since every passage 
has been packed with oil in the 
shop, we know the engine gets imme- 
diate lubrication at all vital points. 

Send your next engine to Airwork 
. .. where careful craftsmanship pro- 
duces better engines. 


BRANCHES IN: 
WASHINGTON 


NEWARK «* MIAMI «© ATLANTA 


CLEVELAND 
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business plane fleet are equipped fo 
instrument flying, but actually a low 
percentage of them are flown by in 
strument-qualified pilots The Piper 
survey shows that only 11% of Tri 
Pacer owners are instrument qualified 
and yet 84% of the Tri-Pacers covered 
are Super Custom models, having com 
plete radio and navigation equipment 
In the Apache class, 83% of these ait 
planes are completely fitted, yet only 
20% of the owners or company pilots 
have instrument ratings. 


CAA Study 


Civil Aeronautics Administration is 
studying this capability and thinking 
seriously about revising current pilot 
training standards to bring them up-to- 
date with today’s requirements for 
higher standard of piloting considering 
complexity of air traffic 

One experiment it has 
closely is that run at University of West 
Virginia under sponsorship of the Link 
Foundation. Here 10 students received 
three to five hours of instrument flight 
training during 40 hr. of flight training 
using a Cessna 140 and 170A equipped 
with complete panels. Two of these 
ten students continued and received 20 
additional hours of instrument work and 
were tested and found capable of ob 
taining an instrument rating. 


watched 





MUICO 


More narco radios are in use in busi- 
ness aircraft for navigation and com- 
munication because narco offers re- 
liable, dependable, high-performance 
equipment for every purpose. 


See your narco dealer 


Narco 


NATIONAL AERONAUTICAL CORP. 
Fort Washington, Pa. 
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Demand High for Agricultural Airplane 


Demand for the agricultural and utility airplane holds a steady upward 
pace—crop controls and soil banks notwithstanding—and spray/dust operators 
have seen their gross income rising to some $90 million annually compared 
to approximately $70 million of just two years ago. 


Progress is highlighted by the fact 
that operators and pilots have achieved 
this growth with little industry support 
in the way of equipment or promotion— 
their achievements have been won the 
hard way with aggressive selling, in 
genuity and hard-won skills, using con- 
siderable amount of obsolete self-de 
signed equipment and constantly faced 
with shortages of skilled manpower. 

here are few signs that replacements 
are on the way for their aircraft. Some 
custom-designed prototypes are flying, 
but for the main part they appear to 
be too expensive to purchase, particu- 
larly for those operators who are think- 
ing in terms of large fleets. Most of 
the military planes now being made 
surplus—a former key source of replace- 
ment aircraft—appear to be unsuited for 
agricultural and other utility duties. Sig- 
nificantly there has been considerable 
trend toward use of small aircraft for 
agricultural use, with Piper Super Cub 
being by far the most popular type. 

Indications are that this manufacturer 
is busy developing a new higher-per- 
formance light agricultural plane for this 
market. The new Piper project, which 
1S ye ane g to appear this year, is being 
developed by the company’s independ- 
ent design group at Vero Beach, Fila., 
headed by Fred Weick, one of this 
country’s top agricultural specialists. 


Boom Period 


With improved aircraft, dispensing 
equipment and chemicals, agricultural 
aircraft operator would probably enter 
a sharp-rising boom period. Many of the 
new chemicals sought by the agricul- 
tural operator would hasten harvesting 
seasons, also speed preparation of soil 
for new harvests. Indications are that 
greater use of aerial fertilization, as 
sponsored by New Zealand government, 
will be hastened by development of new 
chemicals having a high ratio of nitro- 
gen to chemical weight, making aerial 
ipplication more economical and practi- 
cal. Some new products in this field 
have about four times higher concen- 
tration of nitrogen than earlier types. 
New role for the utility airplane that 
shows considerable promise is that of 
fighting forest fires from the air. Ex- 
periments thus far have shown enough 
promise to indicate that this should be 
a profitable field in coming years for air- 
craft operators. Last year U.S. Forestry 
Service used aircraft for some 8,500 hr. 
on forest fire missions; some 2,100 hr. 
being taken up by aerial tankers on dis- 


pensing water and chemicals to douse 
conflagrations. 

Forest Service favors use of a borate 
slurry—mixture of chemical and water to 
hit blazes. Planes chartered by the serv 
ice dropped a little over 600,000 gal. 
of this solution on forest blazes last vear 
in addition to some 337,000 gal. of 
water. In previous year, drops com 
prised approximately 43,000 gal. of bo- 
rate slurry and 40,000 gal. of water. 

So successful have been these early 
tests, that use of aerial tankers has be 
come standard procedure in fighting 
forest fires in California and the Forest 
Service forecasts a rapid spread of these 
techniques to other regions. 

Instructional flying showed sharp in- 
crease last year, with Civil Aeronautics 
Administration reporting 78% jump in 
issuance of student certificates. Student 
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GRUMMAN studied spray/dust market with new biplane (above). 


CLOUD SEEDING lessens lightning storm intensity (below), 






















certificates totaled 80,290 in 1957 
Private pilot certificates also increased 


48%, a total of 25,863 and commercial 
pilot certificates gained 95%. a total of 
32,711 


Growth of business flying is attrib 
uted as the major factor in jump in stu 
dent licenses, but there is also an un- 
interest by the 
public in fiving for pleasure, al 
though Civil Aeronautics Administra 
tion has no recent statistics to define the 
exact measure. Accurate statistics will 
have to wait until later this vear after 
CAA is able to evaluate results of a new 
study it will start in months 
aimed at updating early data 


Two-Place Market 


For the first time in 
several major aircraft manufacturers are 
studving the personal two-place airplane 
market. However, it seems doubtful if 
a new airplane in the under $5,000-class 
will be available from this source—an 
educated guess would place price closer 
to $7,000. 
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<1 —_ FLY WEATHER-WISE—fa7- 


These weather items prepared in consultation with the United States Weather Bureau 


TEMPERATURE VARIATIONS 


IN RELATION TO ALTITUDE... 


EMPERATURES encountered in a single 
Tigh may vary as muchas 130°F. or more. 
These variations are associated with altitude 
and weather patterns and can affect flight 


performance. 


Temperature and altitude—Heat from the 
earth warms the atmosphere with steadily 
decreasing effect as altitude increases. Tem- 
perature normally decreases with altitude at 
the rate of 32°F. per 1000 ft. At the tropo- 
pause (top of troposphere) temperature re- 
mains almost constant up to 80,000 ft. 
Therefore, modern aircraft encounter coldest 
air in the tropopause layer which varies from 
about 28,000 ft. in the polar air masses to 
54,000 ft. in the tropical. 


As altitude increases from approximately 
80,000 ft. to 150,000 ft., the temperature re- 


turns to almost sea level condition. This is 


: : 10,000 on 
the result of strong absorption of the sun's ae ' 
= o 
ultra-violet rays in the layer of ozone gas at 
' . no Cumulus : 
very high altitudes. a 


At still higher altitudes, the temperature re- 


verts to extreme cold. 


rorecast: Top Flight Performance with Mobil Aero 
Hydraulic Oils and Mobilgrease Aero! 





Instant control response can be yours despite extreme temperature 

variations, thanks to the wide range of temperature characteristics 

of these top-quality Mobil products. 

Mobil Aero Hydraulic Oil HF and HFA—These low pour point 

and high VI oils help assure trouble-free operation of hydraulic 

You’re Miles Ahead With Mobil! control systems, brakes and struts through all temperature ranges. 

Mobilgrease Aero Lo-Temp and General Purpose— These Acro 

SOCONY MOBIL OIL COMPANY, INC., and Affiliates: greases help assure smooth operation of all sliding and rolling 


MAGNOLIA PETROLEUM COMPANY, ; , 
GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., INC, surfaces of aircraft parts... control systems, bearings, and gears. 
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FRESH 
IMPETUS 
FOR 
PROGRESS 


Canadair has long been associated with the 
Government of Canada in the development 
of nuclear programmes. In_ its 
designer and builder of specialized research 
equipment, the company has successfully 
undertaken projects of considerable size and 
complexity ... helping to unleash the atom’s 


power for peace. 


The experienced Canadair team of nuclear 


physicists is available for consultation with 


scientists or industries to study and specify 
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THE DYNAMIC RELEASE OF NEUTRONS AND FISSION PRODUCTS AS THE ATOM SPLITS 


Unleashing the Atom’'s Power 


how nuclear knowledge can be applied in 
any field: generation of heat and power— 
medicine—agriculture—metallurgy or 
general industry. 

Inquiries are particularly invited from 
universities, laboratories and industries. 
Write to Nuclear Division, Canadair 
Limited, Box 6087, Montreal. 
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LIMITED, MONTREAL, CANADA 
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RUSSIAN ground-to-air missiles roll into Red Square d 


Soviets Hike Post-War Weapons Gains 


7 


By Robert Hotz 


Soviet Union made its most spectacular post-war gains in aerial weapons 


development during 1957. 


Even though warned by nearly three years of 


surprising Soviet development pay-offs in this area, western observers were 
almost completely unprepared for the shock of the Russians’ successfully 
test firing an intercontinental ballistic missile in July and putting the first 


two Earth satellites into orbit in October and November. 


Although the 


ICBM firings and the satellites were the most spectacular Soviet technical 
achievements they were only part of the broad spectrum of aerial weapons 
development in which the Soviet Union unveiled substantial new achieve- 


ments during 1957. 
Among the other new Soviet develop 
ments were 
e Flight testing of a new heavy jet 
bomber developed as a longer range 
and higher performance successor of 
the Bison bomber. 
e Series production of a Mach 2 delta 
wing fighter (Fishpot) powered by a 
22,000 Ib. thrust turbojet. 
e Flight testing of a new Mach 1.5 
light bomber (Backfin). 
e Flight testing of a new family of 
turboprop and turbojet transports, in- 
cluding the II-18 Moscow turboprop 
transport, the An-10 Ukraine turboprop 
transport, the Tu-110 four-jet transport 
and the Tu-114 Russia giant turboprop 
transport capable of carrying 120 pas- 
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sengers nonstop from Moscow to New 
York. 
e Flight testing of the Mi-6 (Hook) 
jet-powered helicopter that lifted a 
24,000 Ib. payload to an altitude of 
over 7,000 ft 
© Development of an operational acrial 
refueling capability for both Bison and 
Badger jet bombers using the “buddy” 
system concept with probe and drogue 
type equipment. 
e Achieving operational status of the 
T-2 (M-103) two-stage intermediate 
range ballistic missile in launching 
areas that brought Western Europe and 
most of North Africa within range of 
these weapons. 

Soviet Sputniks were the jolt that 


uring Nov. 7 parade celebrating 40th anniversary of Red revolution. 


finally aroused the U. S. from its tech 
nical ind political letharg 
although there has been a flow 
of solid warnings on the rise of Soviet 
military technology dating back to th« 
combat with the MiG-15 jet fighter in 
1951 Korea. Although many po 
litical leaders scoffed at anv military im 
plications of the satellites, aviation 
recognize 


smugness 


stead 


Over 


leaders evervwhere clearly 
them as the first step of man into spacc 
and the space 


development 


weapon 


beginning of 


Prestige Builders 


Ihe Soviet Sputniks prove that the 
Russians won the first in 
space and reaped the tremendous inte: 
national prestige harvest that imevitablh 
accompanied a victory of such magni 
tude Soviets are still a 
long wav from mastering space and em 
ploving it for useful purposes, cither 
peaceful or military. This race between 
the Soviet Union and the U.S 
ter space will be the focal point of th 
international technological race during 
the next decade 

One of the primary reasons for thi 
Soviet launching of a successful Earth 
satellite first was the fact that, follow 
ing normal technical logic, thev uti 


race to be 


However, the 


to mas 
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lized the available propulsion and guid- 
ance hardware from their intercontinen- 
tal ballistic missile development pro- 
gram for their Sputnik program. The 
U.S. policy, in contrast, deliberately 
barred the satellite program from using 
any of the readily available military mis 
sile hardware. Instead, it directed a com 
pletely new design project for the 
Vanguard program which embodied 
considerable technical sophistication 
and state of the art advances, all at the 
expense of time. Given these two di 
vergent technical policies it was almost 
inevitable that the Soviets should win 
the satellite race. The successful launch 
ing of the first U.S. satellite, Explorer, 
early in 1958 with well proven, off-th« 
helf hardware from the Army’s Red 
stone, Jupiter and Sergeant missile pro 
grams again emphasizes the soundness 
of the original Soviet approach 


Soviets Plan for Space 


Although there has been a lag be 
tween the Soviet launchings of the 187 
lb. Sputnik I last October and the 1,200 
lb. Sputnik II in November, there is 
no reason to suppose that the Soviets 
have slowed the pace of their step-by 
step exploration of outer space. It is 
inevitable that they will encounter fail 
ures as they progress to more sophisti- 
cated space vehicles. Indeed, there is 
good confirmation of an abortive at 
tempt last September that preceded the 
successful Sputnik I launch. But Soviet 
technical literature during the past few 
years has painted a pretty clear picture 
of the Russians’ understanding of the 
importance of an active space program 
leading to useful space vehicles and a 
burning enthusiasm to make the dreams 
of their native space pioneer, Konstan- 
tin Tsiolkovskv, come true. 

Che Soviet Sputnik launching system, 
according to Russian sources, was the 
same three-stage, liquid-fueled rocket 
system developed for the interconti- 
nental ballistic missile. The Soviets be 
gan first flight testing of this system 
late in 1956 and by early 1957 were 
making stage tests from their missile 
test center at Krasnyy Yar near Stalin 
grad. The first successful full range test 
of the intercontinental ballistic missile 
prototype was made in July, 1957, with 
a 3,750 mi. flight from Krasnvy Yar to 
the Bay of St. Peter near Vladivostock 
At least one other successful full range 
flight was made before the Soviets an 
nounced in August that they possessed 
an ICBM. The Soviet ICBM known 
as the Type Three or M-104 is a three 
stage vehicle capable of carrying even an 
old stvle heavy thermonuclear war head 
of several megaton yield over about 
4 000 mi 

[ts initial stage consists of two 228, 
000 Ib. booster rockets fueled by liquid 
oxygen and kerosene. Second stage con- 
sists of the Type Two (M-103) inter- 


AVIATION WEEK, March 3, 1958 





mediate range missile first stage pro 
pulsion system utilizing a 225,000 Ib 
thrust lox and kerosene fueled rocket 
Third stage is another liquid fueled 
rocket at present, although experiments 
have been conducted with a solid fuel 
third Stage 

It was obvious during the early 
months of 1958 that the Soviets do not 
vet have an operational ICBM fully 
tested to the degree of reliability re 
quired for a usable weapon, although 
some intelligence sources estimate they 
have built as many as 500 T-3 ICBM 
systems. Assuming a normal rate of top 
priority development testing, it would 
appear that the Soviet ICBM would 
become a factor in the international 
military balance during the last half of 
1958 and play an extremely significant 
role in 1959. Public indications that 
the Soviets have a genuine ICBM capa 
bility will probably include a renewed 
political attack on the North Atlantic 
Treaty Organization; an attempt by 
Soviet leaders to deprecate the capabil 
ities of manned aircraft in an at 
tempt to undermine NATO confidence 
in the USAF Strategic Air Command, 
and a generally more aggressive for 
eign policy 


ICBM Development 


Che Soviet ICBM development was 
the climax of a 12-vear top priority de 
velopment effort based primarily on a 
foundation of German World War II 
missile achievements at Peenemunde 
and the Russian solid fuel rocket de 
velopment during World War II 
Soviets began with the 175 mi. range 
liquid-fueled V-2 ballistic missile, the 
Wasserfall infrared guided anti-aircraft 
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Along with the rapid development of higher speed turbines 
goes an ever-increasing demand for anti-friction bearings that 
will operate efficiently under the resulting critical conditions. 

Rollway engineers have been working steadily to solve these 
problems, and even to anticipate them. Among the more 
interesting of our recent investigations is one concerning the effects 
of centrifugal force on bearing life. We'd be happy to share 
our findings with you. 

Write, wire or call Rollway Bearing Company, Inc., 

582 Seymour Street, Syracuse 4, N. Y. 


ENGINEERING OFFICES 
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rocket and the theoretical work of 
Professor Eugen Saenger on a hyper- 
sonic skip bomber. The Soviet military 
parade of Nov. 7 in Moscow demon- 
strated publicly for the first time a wide 
family of ballistic missiles based on the 
German developments. These included 
long-barreled rocket guns capable of 
launching a three-stage rocket projectile 
such as the German Rheinbote devel- 
opment; improved, solid-fueled versions 
of the Wasserfall anti-aircraft missile; 
two types of short ranged solid propel- 
lant missiles corresponding to the U.S. 
Army’s Honest John and Little John; a 
liquid fueled 200 mi. range missile 
equivalent to the Army’s Redstone and 
the Type One (M-101) liquid fueled 
missile with a range of about 500 miles. 
All of these missiles were mounted in 
extremely mobile launchers, most of 
them with caterpillar treads, armored 
and carrying crews that could launch 
the missiles without leaving their armor 
protection. 


Soviet IRBM 


Not shown was the Soviet IRBM the 
Type Two (M-103). This two-stage 
missile uses an initial stage 225,000 Ib. 
thrust liquid fueled rocket and a smaller 
rocket, probably the T-1 propulsion sys- 
tem as the second stage. It began ex- 
perimental flight testing early in 1955 
and, by the middle of 1956, it was being 
tested at a steady rate of about five per 
month from the Krasnyy Yar launching 
site, indicating it had shifted from ex- 
perimental development testing to pro- 
duction testing. The T-2 is now opera- 
tional with the Red Army and an esti- 
mated 1,500 of these missiles have been 
produced for operational uses and pro- 
duction testing. The T-2 has a range 
of about 1,000 mi. and, from its current 
launching areas in eastern Europe and 
southeastern Russia, it can cover most 


continued the steady pace of their de- 
velopment work regardless of the large 
size and weight of megaton warheads 
that appeared inevitable five years ago 
Instead of waiting for progress that 
would reduce the warhead size and 
weight, they proceeded to develop the 
huge rockets that would have been 
necessary to hurl the old stvle warheads 
to the U.S. As always they have found 
that a surplus of power is a handy divi- 
dend for the aerial vehicle designed. 
This has paid off in the size of the 
Sputniks they were able to launch in 
comparison with the 18 lb. Explorer 
and the 21 Ib. Vanguard satellites. ‘The 
propulsive force required to put the 
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Sputnik II into its orbit is the equiva- 
lent of that force required to hurl a 
5.000 Ib. warhead over a 5,000 mi. 
range. 


Aircraft Not Neglected 


While pushing their missile and 
space programs at top priority, the 
Soviets have not neglected the develop- 
ment of manned aircraft over a wide 
spectrum, ranging from nuclear pro- 
pulsion and heavy bombers to jet trans- 
ports, helicopters and bush planes to 
develop the Siberian wilderness. To 
foreign observers who have followed the 
Soviet development program from the 
first indications of its pay-off stage some 
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STRONGER 
CLAMPING 
ACTION 


«VET LIGHTER 
IN WEIGHT 


LAMIWVIGA) 
CLAMPS 


The design of all awica 
standard and special 
purpose clamps, coup- 
lings and straps requires 


Patented “hook-bolt” fea- 
ture on Awica Clamps 
assures positive locking and 
superior holding strength. 


less material to achieve maximum hold- 
ing power without sacrifice of strength. 
Safe for extreme temperature and high 
pressure applications in aircraft, missile 
and industrial fields. 





AWICA COUPLINGS — V-Band types for high 
pressure, high temperature applications on 
flanged joints. Can be made in any size. 


of the NATO air bases in Western 
Europe and the North African littoral. 

The Soviets are also known to be 
working on a hypersonic glide bomber 
for which an 825,000 Ib. thrust liquid 
fueled rocket has already reached the 
test stage. Whether the Soviets have 
discovered the basic flaws in Prof. 
Saenger’s theories is not yet as clear as 
their determination to push this project 
as a top priority development. 

All of the Soviet medium and long- 
range ballistic missile developments 
utilize propulsive systems far more 
powerful than those designed in the 
U.S. to hurl megaton warheads over 
the same distance. The smaller U.S. 
rockets are possible because of some 
spectacular work by the Atomic Energy 
Commission in reducing the size and 
weight of the thermonuclear warhead. 
Virtually all ballistic missile develop- 
ment was suspended in the U.S. until 
this warhead breakthrough had been 
demonstrated. In contrast, the Soviets 





AWICA CLAMPS—for duct or hose connec: 
tions. Foot configuration can be designed 
to solve installation problems and to fit 
any requirement of space. Available in all 
diameters. 





AWICA LIQUIDOMETER CLAMPS—designed 
for one-hand assembly in blind locations, 
with quick-release feature. (Other styles 
available, including “break-away” types.) 
Patented “hook-bolt” feature permits easiest installation in restricted spaces. All 


AWICA Clamps are vibrationproof—corrosion resistant and can be re-used. Save 
with AWICA—specify AWICA. Write for FREE illustrated engineering catalog 
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WORLD’S HOTTEST 
jet bomber flies real cool. 
When it comes to supersonic 
flight the speed limit is set by 
aerodynamic heat. That's why 
heat-resistant glass fabric 
honeycomb made of Trevarno 
glass fibre sandwiched between 
metal skins — helps give Con- 
vair’s B-58 Hustler speed un- 
matched by any other bomber. 
Trevarno glass fabric honey- 
comb is so successful in reduc- 
ing internal temperature, this 
material in the bomber’s wings 
has been termed “one of the 
most vital achievements in re- 
cent years” by Air Force offi- 
cials. Even though the material 
is a major break-through for 
the B-58, more important, it 
paves the way for new missile 
development and for even 
more advanced aircraft in the 
future. Write today for data on 
Phenolic, Epoxy, Silicone, 
Polyester resin systems, or on 
custom impregnations for spe- 
cial applications. High glass 
moulding compounds in above 
resin systems also available. 
For further information con- 
tact Coast Manufacturing & 
Supply Company, P.O. Box71, 
Livermore, California. Sales 
Offices: 4924 Greenville Ave- 
nue, Dallas, Texas; 635 South 
Kenmore, Los Angeles, Calif. 
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GLASS FABRICS 


COAST MANUFACTURING AND SUPPLY COMPANY. P.O. BOX 71, LIVERMORE {TS AT LIVERMORE, CALIFORNIA AND SE 
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GUIDED BALLISTIC MISSILES 


four years ago, it is this extremely broad 
spectrum of their military technolog 
that is even more impressive than their 
rate of recent progress 

Although Nikita Khrushchev publicly 
trumpets that the advent of ballistic 
missiles has made manned aircraft ob- 
solete, his air force planners and de 
sign teams are pushing hard on a variety 
of new manned bomber programs. Dur- 
ing 1957, the Soviets announced they 
had successfully test flown a new heavy 
iet bomber. Although no details are 
vet available on this new bomber, it 
ippears that its development as a re 
placement for the short legged Bison 
bomber rather than the advent of mis 
siles was responsible for the lack of 
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anticipated acceleration in the Bison 
production program. The Bison, al 
though startling evidence of Sovict 
progress, did not measure up to th 
performance requirements in either 
speed, altitude or range of a contempo 
rarv heavy bomber such as even the early 
model B-52s. Solid indications last vear 
of a leveling off in Bison production 
rates at a relatively low level were cited 
by some U.S. optimists, such as Deputy 
Defense Secretary Donald Quarles, as 
evidence of earlier over-estimating of 
Soviet abilities. Instead, it appears more 
likely that the new heavy bomber has 
been brought through to replace the 
Bison whose role now appears to be 
strictly as an interim stop-gap. Th¢ 
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DURA-STACK 


for Jet and Rocket Engines! 
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Equipped with 
MACWHYTE control cables 
and tie rods 


The Army’s hot, new front-line util- 
ity helicopter, Bell’s HU-1 Iroquois, 
is a single-rotor turbine-powered 
craft with all metal rotor blades. 
Climbing performance matches 
that of WW II fighters! 


The six-place, closed-cabin HU-1 
incorporates many advanced fea- 
tures successfully combined with 
time-tested control systems. De- 
signed for frontline service, the new 
Bell helicopter is of low silhouette, 
compact configuration, and exceeds 
the load-carrying abilities of cur- 
rent light cargo helicopters of equiv- 
alent performance. The free-power 
turbine engine is the first of its kind 


designed for ’copter use — and it 
burns everything from kerosene to 
aviation fuel. 

Macwhyte aircraft cable and tie- 
rods are important elements in the 
HU-1’s construction. 

Macwhyte “‘Hi-Fatigue’’® Air- 
craft Cable is made in a complete 
line of sizes and types. Macwhyte 
“Safe-Lock” Cable terminals of 
stainless steel are available loose or 
in complete assemblies ready for 
installation. Macwhyte Aircraft 
Cables, Terminals and Assemblies 
meet the requirements of aircraft 
manufacturers, airlines and mili- 
tary specifications. Aircraft Cata- 
log A-3 free on request. sas 


Wie Rope COMPANY 


MACWHYTE WIRE ROPE COMPANY, 2905 Fourteenth Avenue, Kenosha, Wisconsin 


Cable * Terminals * Assemblies © Tie Rods 


Manufacturers of internally Lubricated PREformed Wire Rope, Braided Wire Rope Slings, Aircraft Cables and 
Assemblies, Monel Metal, Stainless Steel, Plastic Coated and Nylon Coated Wire Rope, and Wire Rope Assemblies, 


Special catalogs available 


MILL DEPOTS: New York 4, 35 Water St. + Pittsburgh 36, P. 0. Box 10916, 353 Curry Hollow Road + Detroit 
3, 75 Oakman Bivd. * Chicage 6, 228 S. Desplaines St. * St. Paul 14, 2356 Hampden Ave. « Ft. Werth 1, P. 0. Box 
605 + Portiand 9, 1603 N. W. 14th Ave. + Seattle 4, 87 Holgate St. + Sam Francisce 7, 188 King St. + Les Angeles 


21, 2035 Sacramento St. 
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Soviets are also working hard on a nu 
clear propulsion system for aircraft and 
their first experiment of 
nuclear 


expect to fl 
this type 
powerplant in a Bear bomber airframe 
iets also have admitted publicly that 
thev have 
fuels such as the boron compounds now 
being tested in this country. There is no 
that they will not 
to their 


soon utilizing thei 


leveloped exotic chemical 


reason to suppose 


pply these fuels manned al 


craft progran 


Jet Transports 


Although the annual Tushino ai 
show was canceled in 1957 due to the 
political struggle between Nikita Khrush 
chev and Marshal Zhukov for top spot 
in the Soviet hierarchy, several new au 
craft appeared in the Moscow skies 
Next to the new heavy bomber perhaps 
the most significant were the family of 
AVIATION 
Week by top-level Soviet sources in 
Julv, 1956 (AW Julv 22, p. 26). This 
family of turboprop and turbojet pow 
ered transports are the backbone of the 
Soviet bid to become a world power in 
international air transport and to use air 
transport as a major tool in developing 
At one end of the 

mightv Tu-l14 
capable of carrying 120 passengers non 
stop from Moscow to New York at a 
cruising speed of about 500 mph., and 
it the other the An-14, the Little 
Bee” designed by Oleg Antonov as a 
bush plane to help develop the internal 
frontier of the Soviet Umon. The An 
14 is designed for operation in and out 
of short, unimproved fields, cruises at 
143 mph. and carries 6 passengers. 

In the development of Russian post- 


et transports described to 


its internal economy. 


spectrum appears the 
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ir transport aircraft, 
to note Oleg Antono\ 
on aircraft that ar 
signed to operate on the 
grass fields and level 
the vast majority of Soviet 

An-2 Colt has proved to be 
horse of Soviet aviation, bo 
military, in the Arctic and 
woods of e Communist 
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aomain 
ind wheels 
performs much the same functi 
the Soviet svstem as the de Havill 
Beaver and Otter do in the ¢ 
wilderness. The An-14 i 
ting into even more inaccessible pl 
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spreading air transport down to a wholc 
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ipita 
new strata of Soviet inhabitants 

Another Antonov design, the An-4 
Camp, was the first Sovict assault trans It 
shift 
ment policy 
1957. The 
ittempt to get a 
nal as soon 


ilso is 
in Soviet 


that b 


port Specifically designed to operate in 
und out of unimproved with self 
contained loading ramps and with a 
cargo floor level only the bare minimum — an 


height above the l 


uirfield ti 
An-10 Turboprop 


for the 
sought in a ¢ 
Similarly, the An-10 lu-104, as a resu 

transport roughly the size of the Lock economical tran 
heed Electra also was designed with the — oper 
unimproved airport in mind. It has in is a showpK 
tegral loading doors, an integral cargo’ the Soviets wei 
ramp, low floor level and a double bogie __nically 
land.ng gear with low footprint pressurc But in the 
for grass or roughly ficlds. In 
contrast, the Ilvushin Il-18 turboprop — of e 
transport of roughly the same size fol 
lows the western design stvle of high of the 
tricvcle landing gear and tubular fusc 
lage suitable only for passengers. It is 
obviously designed for the international of the 
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HEAT-FIRE DETECTION Zone type (left) for all-over detec- 
tion. Gives an overheat danger signal and fire alarm. No 
tubes, no resetting after a fire. Spot type (right) for specific 
locations—set from minus 65 to plus 1000 degrees F. 
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AUXILIARY POWER SYSTEMS Lightweight, monofuel sys- 
tems for guided missiles, piloted aircraft. Turbine driven 
with horsepower of up to 200; supplies regulated power at 
mean altitudes of 40.000 feet and more. 


PUSH-BUTTON FIRE EXTINGUISHING SYSTEM Uses 
CF;BR, CF.BR:,, CB, MB, or CO»... pressurized in spheres 
of strong, lightweight steel. System manually operated by 
pilot. Discharges in a fraction of a second. 


FIBERGLASS SHATTERPROOF AIR-STORAGE SPHERES 
Pressurized air containers—strong enough to handle pres- 
sures up to 5,000 psi, yet 40% lighter than steel. Available 
in volumes of from 50 to 5,000 cubic inches. 


FOR AIRCRAFT: EXTRA SAFETY, EXTRA POWER 
WITH PRECISION PRODUCTS BY KIDDE! 


Leaders in the aircraft safety, auxiliary 
power and pneumatic system fields, Kidde 
now offers a wide range of precision products 
combining the advantages of light weight 
with dependable operation. More than 95% 
of the aviation fire extinguishing systems 
installed on U.S. planes are Kidde-built. 
Kidde’s auxiliary power systems are finding 
wide use on both guided missiles and high 


performance aircraft. And Kidde air com- 
pressors and pneumatic power systems are 
used by Boeing, Fairchild, Lockheed, North 
American, Republic, Douglas, Convair, Avro. 
If you have a safety, pneumatic or secondary 
power problem, Kidde’s advanced engineer- 
ing staff will develop, test and manufacture 
equipment to meet your exact specifications. 
Call or write Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 


Kidde © 
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318 Main Street, Belleville 9, N. J. 
Walter Kidde — Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd., Montreal — Toronto — Vancouver 
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LIGHTWEIGHT AIR COMPRESSORS Rugged, tested 2, 4, 6, PRECISION VALVES AND OTHER DEVICES 1) Propeller 
8 and 12 (illustrated) cfm air compressors delivering air at Brake Solenoid Valve; 2) Drain and Blowdown Valve; 
3,000 or 5,000 psi. Driven by air turbine, hydraulic, electric 3) Three-Port Manual Control Valve; 4) Relief Valve 
motor, gear box or direct engine pad. (3000 psi); 5) Pressure Relieving Device; 6) Air Filter. 
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SERVO VALVES AND FUSES 1) Pneumatic Steering Servo BRAKE VALVES AND REGULATOR 1) Pneumatic Emer- 
Valve; 2) High Temperature-Pressure Pneumatic Servo gency Brake Valve; 2) 0-1000 psi Brake Valve; 3) 3300-1000 
Valve; 3) 1500 psi Pneumatic Fuse; 4) High Sensitivity psi Pressure Reducer; 4) Pneumatic Dual Emergency Brake 
Pneumatic Fuse. Valve. 


PNEUMATIC VALVE AND ACTUATOR For attachment, PNEUMATIC AIR STARTER BOTTLE Has a capacity of 2950 
operation and release of drag chute. cubic inches. Handles pressures up to 3000 psi. 


OTHER IMPORTANT KIDDE AIRCRAFT PRODUCTS: Radomes, Thermal Switches, Quick Disconnect Fit- 
tings, Gun Chargers, Nose Wheel Steering Systems, Air Brake Valves, Portable Extinguishers, Inflation 
Gear, Oxygen Equipment, Purging Equipment, Crash Fire Prevention Equipment, Fuel Pressurization Equip- 
ment, components of Pneumatic Systems. 


District Sales Engineering Offices oe. : 
Dallas, Tex. St. Louis, Mo. Van Nuys, Calif. ® Kidde 
Dayton, Ohio Seattle, Wash. Washington, D. C. PuCvwe Vv" 
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FOR HYDRAULIC. PNUEMATIC AND FUEL SYSTEMS. 


waldorf uitonaTmpoatnd high precision 


components 








Vital airborne hydraulic, pneumatic and fuel control 
components demand highly specialized designs to meet 
stringent weight, size, temperature, and operating 
requirements. 


* ec 
S06°F AIR VALVE The Fluid Systems Division of Waldorf concentrates 
DESIGNED AND DEVELOPED its efforts in these critical areas... offers its engineering 
experience and skills,and production know-how 
FOR USE IN ONE OF THE to manufacturers faced with severe design problems. 


NEWEST “CENTURY” The high temperature valve shown opposite is only one 
example of an especially complex Waldorf-designed 
SERIES FIGHTERS package .. . developed to fit an unusually “tight” space 
envelope in a late “Century” series fighter. To control 
900°F air in an ambient temperature of 300°F, this stain- 
less steel unit employs a unique combination of valves, 
sensing devices, and a feedback loop. 


Waldorf's design and development teams have the creative 
engineering experience and technical imagination to 
solve the most difficult problems in these areas. Add to 
this the precision craftsmanship proven by 30 successful 
years in the business ...a new, modern manufacturing 
facility with the latest, close-tolerance machine tools, 
and the finest in quality control procedures ... and you 
have an unbeatable combination of abilities and facilities 
that can quickly translate your most exacting specifi- 
cations into finished, quality products for prototype and 
production applications. 


Call or write Waldorf today for an experienced engineer 
to discuss your hydraulic, pneumatic, or fuel control 
requirements. 


INSTRUMENT CO. 


FLUID SYSTEMS DIVISION 
HUNTINGTON STATION, LONG ISLAND, NEW YURK 
HAMILTON 7—7500 
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seating became the theme with the 70 
passenger version of the Tu-104A and 
the 100-passenger configurations of the 
11-18, An-10 and the 170 ‘maximum 
capacity of the Tu-l114. For the first 
time in post-war history, Acroflot ofh- 
cials are talking about high density, 
low-fare operations that will successfully 
compete with rail fares. 


Air Force Modernizes 


Militarily, the change of the Red Air 
Force from the subsonic MiG-15 to 
the Mach 2 fighter tvpes now pro- 
as the MiG-21 and the 
Sukhoi Delta (Fishpot), is exemplified 
by the change in the Red Air Force 
pilot’s personal equipment. Two years 
‘go virtually all published pictures of 
Red Air Force flight crews found them 
till wearing leather jackets, trousers 
stuffed into high boots, leather helmets 
ind relatively crude World War Il 
stvle oxygen masks 

During 1957, pilots suddenly blos- 
somed with hard helmets with built-in 
polaroid visors and fitted demand-type 
and test pilots began ap- 
full suits compar- 
ible to the operational stvles currently 
ised by USAI Navy pilots but a 
generation behind the equipment de 

loped for use by the X-15 pilots 

During 1957, Mach 2 fighters began 
ppearing in squadron service with the 
Red Air Force with the MiG-2] 
late) superceding the MiG-19 (Farmer) 
s the standard operational fighter. For 

tions of Fishpot Deltas were seen in 
an indication that 
t has progressed bevond the experi 

ental prototvpe stage when it was first 
publicly demonstrated at the Tushino 

show of 1956 
that the Soviets are 
development of light 
bombers came with the 
the prototype Backfin during the sum- 
mer of 1957 his bomber 
is a successor to the barely sonic Blow 
mp seen at Kubinka airfield in 195¢ 
nd has a performance in the Mach 1.5 
irea. It is powered bv two 17,000 Ib 
t] with shoulder ai 
above the 
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Aerial Refueling 


Another interesting military deve 
ment is the widespread use of aerial 
efueling by Bison bombers and the 
discussion of aerial refueling techniques 
hat appears in the Soviet popular and 
technical press. After experiments with 
both the filving boom and probe-and 
the Soviets have 


lop 


drogue types systems, 
standardized on a probe-and-drogue svs 
tem utilizing a_ tanker kit 
for the Bison that enables it to be used 
tanker or a bomber for a 
This provides con 


conversion 


is either a 


specific mission. 
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siderably more logistic and operational 
flexibility than the USAF system of 
providing a separate tanker type air 
craft to service bombers 

There was also considerable evidence 
during 1957 that the Soviet air defense 
system was growing  significanth; 
stronger. The subsonic Yak-25 (Flash 
light) all-weather fighter was replaced 
in service by the supersonic Flashlight 
C first seen at Tushino in 1956. The 
new Flashlight is equipped with air-to 
air missiles. Anti-aircraft missiles now in 
service use a two-stage solid propellant 
system with an infrared homing device 
They have a range of close to 100 mi 
and are expected soon to be equipped 
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with nuclear warheads comparable to 


Nike-Hercules 

Helicopter development continued t 
progress during 1957 with the 
Mihail Mil’s Mi-6 
powered helicopter that proved it 
performance in an officially-observ« 
l’ederation Acronautiquc International 
record claim for lifting a 12-ton pa 
load to 7,000 ft. altitude. The Mi-6 

powered by two 4,000 Ib. thrust tur! 

jets mounted above the main cabin an 


the 


appt i 


ance of twin-jet 


five-bladed single rotor rem 


the Sikorsky 


uses d 
niscent of designs. It 


equipped with an integral rear loadin; 


ramp and clamshell doors that permi 


the loading of vehicles 


Why they asked Greer to do the job 


fuel signal pressure system, p 
ill controlled to minim 


Pratt & Whitney Aircraft asked Greer 
to design and build for rush delivery a 
laboratory-type jet engine fuel control and 
fuel pump test machine to check newly- 
developed prototypes, with the features 
and capacities to those still on the 
drawing board 


A pretty tall order 


test 


for any company in 
the test equipment business, but Pratt & 
Whitney chose Greer. Greer’s staff of 
creative engineers and skilled technicians 
with extraordinary experience and know- 
how, plus a fully equipped manufacturing 
plant met these out-of-the-ordinary test 
requirements 


Special test features include high pressure 
fuel flow, automatic temperature control, 
high horsepower variable speed drive to 
high speeds, self-contained lubrication 
system, high and low pressure signal air 


systems, 
many others - 
allowances for 


absolute accuracy 


The results? One of the 
fuel control test machines ever built 
shows this one-of-a-kind machine in 
checkout before delivery to P&WA's Flor 
ida operation. When 
ordinary test machine 
of leading aircraft 
ask Greer to do the 


biggest jet en 
Phot 
nin 
you need an out-of 
follow the example 
manufacturers 
job! 


A Gos =iR: 
Sin - b. 
TEST EQUIPMENT 


Greer Hydraulics Inc. + International Airport * Jamaica 30, New York 
Designers and Manufacturers of Precision Test Equi pment and H yd ( 
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ENGLISH ELECTRIC P.1B INTERCEPTOR 


Military Cuts Offset British Exports 


By David A. Anderton 
London—Peak year, bleak year; this was 1957 for the British aircraft 
industry. Exports of military and civil aircraft, engines and parts hit a new 
high of £116.5 million ($332 million), running a close second behind the 
money-making capabilities of Scotch whiskey, long the prime export of 


these islands. 

Ihe order book for the vear shows 
about 460 military planes worth about 
£100 million ($286 million) with India 
the leading customer, having bought 68 
English Electric Canberras and more 
than 100 Hawker Hunters for a total 
cost of about £50 million ($143 mil- 
lion). 

West Germany ordered Hunting 
Pembrokes, 68 Hawker Sea Hawks 
built by Armstrong Whitworth, 16 
l'airev Gannets and 10 Saunders-Roe 
Skeeter helicopters. Switzerland bought 
100 Hawker Hunters at the beginning 
ot 1958, although the order was all but 
officially approved in 1957, plus 20 DH 
Vampire _ trainers. Venezucla came 


PSY ee 


FOLLAND GNAT LIGHT FIGHTERS 


270 


through with a repeat order for about 
one dozen Canberras 


Rovalties received from __ licenses 
abroad would probably add another £7 
million or so ($20 million) to the total 

But countering this was the first vear 
under the restrictions of the Defense 
White Paper, which made drastic cuts 
in all three military. services and 
brought manned fighter and bomber 
development in Britain to a dead stop 
in 1957 

Victims of its ax included Saunderts- 
Roe P.177 mixed-powerplant intercep- 
tor and the Hawker P.1121 ground-sup- 
port aircraft. Further economies killed 
the promising Bristol Orion turboprop 


engine and stopped support of the de 
Havilland Gvron turbojet. 

The drawback is that the old 
horses of export—the Hawker Hunter, 
English Electric Canberra, and the de 
Havilland Vampire—have just about 
reached the end of their useful lives. 
loreign sales of these types will prob 
ablv dwindle to zero in the next vear, 
and where are their replacements on the 
world’s markets? Not in British fac- 
tories 

Even that perennial monev-maker, 
the Vickers Viscount, began to slow 
down during the past vear. Vickers only 
took on 18 new orders during 1957 for 
the turboprop plane 


Wal 


Civil Transport 


So with one exception—the order for 
the de Havilland 121, British European 
\irwavs’medium-range jet—there is no 
prospect of a new civil transport order 
in Britain. 

Neither is there a new specification 
for a military aircraft, and all the in- 
jured screams from industry apparentl, 
aren't going to change the current 
situation. 

Anv industry heading into a nev 
vear with such bleak prospects wor 
think twice before pressing on regat 
less, and there are some _ indications 
that kind of thinking is being donc 

First steps in this direction 
taken during the preliminaries to the 
BEA order. Out of the necessity for 
self-support of the development project 
rose two synthetic organizations 
Hawker-Siddelev Bristol Co., formed 
from a combination of these two giants 
of Britain’s aircraft industrv, and Airco, 
formed from a combine of de Havil- 


were 
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land, Hunting Aircraft and Fairey Avia- 
tion. 

Consolidations of this type had been 
discussed for a long time and recom- 
mended by critics and observers of the 
industry here, but never accomplished. 
The view of most members of the in- 
dustry was that such consolidation 
would come about, but not by being 
forced upon the companies by a gov- 
ernment policy 

[hat policy was clearly stated by 
Minister of Supply Aubrey Jones last 
December 2, when he said, in answer 
to a question in Parliament: 

“Lastly it is desirable that the in- 
dustry should reshape itself into 
stronger units. I have accordingly inti- 
mated to the industry that in placing 
orders for further requirements, the 
government will be influenced not only 
by the quality of design but also by the 
resources, technical and financial, avail- 
able to complete the project quickly and 
successfully; and that, in so far as these 
criteria were not met in isolation, the 
government will require the chosen 
contractor to work in association with 
one or more other contractors.” 

Jones’ “intimation” is about as far 
as Britain’s current government cares to 
go at the moment, but in the political 
lexicon, that’s equivalent to saying it 
had better be that wav. 

The day after Jones’ statement, 
J. A.R. Kay, general manager of A. V. 
Roe & Co., said he believed there was 
only room enough for three major air- 
craft firms and two engine companies 
It was obvious that Kav believed 
Hawker-Siddeley was going to be one 
of the three 


Weaknesses 


More recently, Sir George Edwards, 
managing director of Vickers-Arm 
strongs (Aircraft) Ltd., said that if 
there were any weaknesses in the Brit 
ish industry it was because some com- 
panies had been given tasks bevond 
their capacities. Vickers has an excel- 
lent record on the production of Vis 
counts and the _ fourjet  transonic 
Valiant bomber; but nobody was un 
Kind enough, to recall the £40 million 
$114 milli6n) fiasco on the Swift 
fighter 

Most observers expect further con 
solidations in the British industry. 
Logical mergers include a joining of 
Bristol with its major production asso- 
ciate on the Britannia, Short Bros. of 
Belfast. De Havilland, a shareholder 
in Saunders-Roe, might be expected to 
take over the smaller Isle of Wight 
company. Eventually there might be 
four major airframe combines: De 
Havilland, English Electric, Hawker- 
Siddeley and Vickers. 

Whether or not this would solve 
the ails of the industry is still debated 
in some corners. Consolidation means 
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BRISTOL BLOODHOUND MISSILE 


little unless the marriage produces some 
offspring, and nght now 
signs that conception has taken place 


there are no 


Unless these joined firms can produce 
world-beating aircraft, 


going to 


ome new and 


the export balance sheet is 


look auch worse in the vears ahead 
Actually a close look at the current 
figures points to the danger 
signs. Aircraft and parts sales dropped, 
not substantially in percentages, but 
enough to indicate future trouble. ‘Vhe 
from a 
ibroad 


export 


net increase in exports came 
whopping jump in enging sales 

Rolls Re vce InNCcT¢ ised by more 
than one-third from £21 million ($60 


million ($83 million 


ilone 
million) to £29 
whicl iccounted for 
the export billings 
he biggest shock will come to those 
who have always thought of Britain as 
in exporter supreme in the powerplant 
field. During 1956 the country im- 


ported £13.2 million $37.8 


almost 35% of 


million) 


worth of engines, the biggest single 
item in the import listings, and almost 
equal to one-third of the engine im 
ports 
Britain also imported aircraft and 
tune of £11.8 million 


parts to the 
l'otal imports for the 


($33.8 million) 
vear in aircraft, parts, engines, tires and 
clectrical equipment were £26.6 mil 
lion ($76.2 million), or about 23% of 
the exports. Some of this total was 
re-exported, but figures for the vear are 
not available. However the trend has 


272 


also been upwW ird. so that the net effect 
keep the 
greater than the imports 
But though the spokesmen for the 
industrv have long pointed to its ex 
+ } 


record, they may not be able to do 


t considerably 


1S tO 


exports 


port 
so much longer. The big monevmakers 

military aircraft—are not going to be 
built. 

There has been some feeling that 
missiles will take their, place and that 
Britain’s future aircraft exports will 
j 


largely be guided missile svstem 


Sales Obstacle 


But here the 


tremendous 


prospective 


obstacle—the 


sales run 
tech 
nically that 
could not operate a missile system even 
f it were given to them. It is one thing 
to scll a handful of Hunters to 
soaked kingdom, and another to sell an 
nti-aircraft 

Britain’s only 


nto a 


unsophisticated countries 


an oil 
missile defense svstem 
prospectiy custome! 
could be expected to be 
l’'rance and West Germany. Anvbod\ 
else is either not proud enough or too 

them. With U.S. Army 
missile stationed 
a big 


in mussiles 


poor to buy 
and USAI units now 
in Germany, the Americans have 
idvantage in selling the later breeds ot 
weapons to the Germans 

All this spells future 
Britain’s aircraft exports unless a second 
Viscount comes along. Optimistic esti- 
mates have been quoted for the world 
market for a short-range jet such as 


troubles for 





KEY ENGINEERING 
OPENINGS 
AT VOUGHT 


PROPULSION Vought is studying a number 
of advanced propulsion systems. They in- 
clude nuclear, solid and liquid fueled rocket 
components. They involve intensive investi- 
gations into internal aerodynamics, heat 
transfer and other problems. 


Additional skilled theoreticians and engi- 
neers are needed to advance these studies. 
For a few men whose skills have been highly 
developed — academically, or on the job — 
these openings offer pioneering experiences 
with an outstanding weapon systems man- 
agement team. Requirements follow for 4 
of these posts: 


Aero or Thermo Specialist. Aeronautical or 
Mechanical Engineer with advanced degree 
plus at least 7 years in propulsion system 
design, specializing in internal aerodynam- 
ics and heat transfer. Special consideration 
for Mach 4 and above flow study experi- 
ence. To lead complete studies in this spe- 
cialty as applied to new propulsion systems. 


Lead Propulsion Engineer. Acronautical or 
Mechanical Engineer with advanced degree, 
plus 1 to 4 years experience in nuclear, 
solid and liquid rocket, or ramjet design. 
To develop new propulsion systems using 
nuclear and/or rocket fuel components 


| (solid and liquid). To carry design through 


preliminary stages and possibly assist pro- 
ject phases. 

Staff Engineer, Nuclear Propulsion. Acro- 
nautical or Mechanical Engineer, or Physi- 
cist with M.S., plus 10 years experience in 
propulsion system design, including 5 in 
nuclear development. Should be equipped 
to perform all technical design work in 
connection with nuclear propulsion systems. 


Propellant Analyst. Chemical Engineer with 
M.S. (preferred) or B.S., plus 5 years experi- 
ence in solid and/or liquid fuel studies. To 
develop propellants for unique power 
systems. 


To arrange for a personal interview, or for 
a prompt report on these or other current 
openings, return coupon to: 
----- 
C. A. Besio 
Supervisor, Engineering Personnel 
CHANCE VOUGHT AIRCRAFT, 
; Dept. M-4 
Dallas, Texas 
I ama —— — Engineer, 
interested in the opening for___— 


Name. 


re 


! 

| 

! 

| 

| 

| 

1 

! 

; Address-_ 
I 
Ses 


anasuerenenqieaEneenenenananal 
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Vought Vocabulary 


l nN ‘ 4 e-nu ; I . t y: designing a 12-ton missile 


to fit inside an atomic sub 


Chance Vought’s Regulus II missile is twice as long as 
a city bus. It is crammed with delicate instruments, 
armed with a nuclear warhead. Yet Vought engineers 
designed Regulus II to serve safely, efficiently aboard 
the Navy’s newest nuclear-driven submarines. 

They shock-proofed the missile against underwater 
blasts. They conditioned it for polar ice, or equatorial 
heat. They made it — like Vought’s smaller Fleet veteran, 
Regulus I —a dependable weapon, accurate from con- 
ventional or nuclear subs, from surface ships or highly 
maneuverable, mobile shore launchers. 

Aboard its special, globe-girdling sub, Regulus II will 
move invisibly any distance to its launching point. There 


it can begin a supersonic, long-range strike in minutes. 
Or it may lurk unseen for months as a patient and 
ready deterrent. 

A chilling prospect for would-be aggressors, this 
example of Vought ingenuity. 

Scientists and engineers: pioneer with Vought in new mis- 
sile, manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-4. 


————..., 


OUGHT AIRCRArT 


PALLASBS, TEXAS 


CHANCE 


‘(I NCORPORATED 





Circle Number 187 on Reader-Service Card 














RESEARCH AND TESTING 
FACILITIES 


© WIND TUNNEL ¢ SOUND 
VIBRATION ® SHOCK 
DYNAMIC STRUCTURE ¢ TESTING 
STATIC & DYNAMIC BALANCING 








ACCURATE DYNAMIC 
BALANCING OF ROCKET 
ENGINE COMPONENTS. 
THIS OPERATION IS A 
NECESSITY PRIOR 10 
ACTUAL PERFORMANCE 
TESTING OF THE 
COMPLETE ASSEMBLY 


RESEARCH 16 RICHMOND STREET CLIFTON, NEW JERSEY 
PHONE GRegory 1-1600 











Circle Number 173 on Reader-Service Card 





— 


HAWKINSON TREADS 
FOR AIRCRAFT URE 
erving Many-of the Airlines in The United States, 
Canada and Foreign Countries 


PRECISION Treading By the Exclusive Hawkinson Method 


Authorized HAWKINSON TREAD Sewice 


In Principal Cities U. S. A.. Canada and Foreign Countries 


Minneapolis * PAUL E. HAWKINSON CO.* Minnesota 


Circle Number 174 on Reader-Service Card 





@ BRITAIN 


BEA wants. Figures of up to 3,000 jet 
and turboprop aircraft have been men 
tioned and equated with Britain’s share 
of the market. 

But other observers of the interna 
tional transport scene are less opti 
mistic. Some of the continental op 
crators want no part of short-range jets, 
not even for competitive reasons. Thes« 
are among the “customers” for the 
short-range jet the British are touting 

Actually continuing delays on the 
short-range transport choice by BEA 
gave the whole affair the sound of an 
American soap-opera: “Will BEA be al 
lowed to buy the aircraft of its choice? 
Will Hawker-Siddeley Bristol sell their 
airplane to the United States? Will 
\irco be able to finance the develop 
ment alone? And what of Pan-Ameri 
can’s interest?” 

The issue was simple. BEA didn’t 
want jets and the industry didn’t par 
ticularly want to make them for BEA 
alone. The prospective order was for 
only about two dozen, nowhere near the 
usual breakeven point for modern 
transports. 

But BEA was being forced into jets 
because of the approaching introduction 
of the American Boeing 707 and Doug 
las DC-S types on inter-European 
routes 


Tough Specs 


he airline worked out a tough speci 
fication. Their new jets would have to 
carrv between 70 and 100 passengers, 
cruise at an honest 600 mph. at 25,000 
ft.. be able to get on and off a 6,000-ft 
runway on a hot day and in general 
behave like a paragon 

Avro, Bristol, de Havilland and 
Vickers answered the call and submit 
ted proposals. Vickers dropped out 
first, preferring to concentrate on the 
bird in the hand, which turned out to 
be the shopping order for VC-10s for 
BOAC. Avro, with its background in 
transports and big jet aircraft, dropped 
its Vee-tailed design and share in the 
facilities of the Hawker-Siddeley Group 
to back jointly with Bristol the latter 
company’s Type 200 tri-jet transport 
DH proposed its Model 121, later 
formed a second group with Hunting 
ind Fairev, and the fight was on 

DH finally got the contract, but not 
before one of the longest and most 
frustrating delays in the history of 
order placing. Nub of the delay, dis 
counting all the propaganda, was the 
government’s reluctance to finance the 
development, and its insistence that 
private financing be the rule. Industry 
at first said it couldn’t afford to; gov- 
ernment’s rejoinder was that if the in- 
dustry consolidated, it could 

Industry’s stand is that thev know 
this, and they probably will unite in 
good time, but they resent being told 
to do so and particularly resent that 
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the impending order for BEA’s trans- 
port should be used as a club to beat 
them into consolidation 

Vhere the issue stands. ‘The “consoli- 
dations” for BEA’s contract are not the 
same kind of consolidations the gov- 
crmment wants, and are more of a nec- 
essary gesture than a firm action, No- 
body expects DH to take over Hunting 
and Fairey after the short-range jet 
fades into history, and nobody expects 
the Hawker-Siddelev Bristol combine to 
survive after losing the BEA order. 

Thus the traditional pattern of a 
large number of small companies 
bravely flving the flag each vear at 
Farnborough seems to remain. Out- 
wardly things don’t look too bad, even 
in the light of the cancellations of the 
vear past. 

The vear started well enough for in 
dustrv. The West German orders were 
announced. DH’s mightv Gvron turbo- 
jet was officially rated at 20,000 Ib 
drv and 25,000 with afterburning. The 
Saunders-Roe SR. 53, precursor of the 
more-sophisticated SR. 177, was nearly 
ready to flv. 

Then came the first cutbacks. The 
Ministry of Supply dropped its support 
of the Gvron less than a month after 
DH's proud announcement. Time ran 
out for the Roval Auxiliary Air Force 
and the Roval Naval Voluntecr Re 
serve Air Branch: on a weekend in 
March, these proud defenders of Britain 
in the air for two wars were finally dis 
banded. 


White Paper 


The ax fell in April with the pub 

lishing of the now-famous—or infamous 
Defense White Paper. There was to 

be no supersonic manned bomber, it 
said, and it was unlikelv that the Roval 
Air Force would have a requirement 
for a manned fighter bevond the English 
Electric P.1. The forces were to be cut 
back, and some RAF officers and en- 
listed men would be “redundant’’—the 
new and polite word for ““unemploved.” 

You could hear the howls all over 
England. Industrv was indignant and in- 
dicated that the whole thing was non- 
sense and just another example of the 
damned foolishness vou get when the 
government runs things. But to a tax- 
burdened nation whose overall position 
on the list of world powers was dropping 
nearer the bottom, the White Paper 
made some sense. 

The biggest complaints came from 
those who believed that the dav of the 
guided missile, blithely accepted as 
practically here in the context of the 
White Paper, was in fact somewhat 
further off, and that Britain was going 
to find itself in another bind when its 
current fighters were obsolete and the 
missiles hadn't vet become operational. 

There had been a similar situation in 
the Korean war, when Britain was un 
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able to field a single contemporary air- 
craft, and relied on the Gloster 
Meteors to put up a valiant and losing 
fight against the Russian-built MiGs. 
Chat was due to the lack of research and 
development funds available after the 
war, and the ill-conceived policy of “no 
manned supersonic flight.”” Again it was 
probably chargeable to reducing taxes, 
but because of a slightly lessened tax 
burden in 1946 and 1947, the Roval 
Air Force had no modern fighters in 
Korea. When Hunters did enter service 
with Fighter Command, they were not 
on a par with operational aircraft in 
Russia or the United States. 


Cutbacks 


During the rest of the vear, the 
effects of the White Paper continued to 
be felt. 

e Saunders-Roe SR.177 was canceled 
when the Ministry of Supply refused to 
support it further and the Germans 
didn’t offer to buv it 

e Bristol Orion supercharged turboprop 
was mothballed by the company after 
the British Ministry of Supply dropped 
its support 

@ Hawker P.1121 ground-attack fighter 
was mothballed after MoS repeated its 
contention that there was no requiré 
ment. Plane was almost completed and 
due to flv early this vear. Hawker- 
Siddelev’s support dwindled to a trickle 
© Vickers research on a verv highspeed 
aircraft “of unusual form” was reduced 
when MoS withdrew support. Vickers 
still is financing the project, dreamed 
up by their chief of research and de- 
velopment, Barnes Wallis 

e Famous operational airfields whos« 
fighter squadrons spearheaded the epic 
defense of Britain in August and Sep 
tember 1940 were closed down or will 
be. Among the casualties: Biggin Hill, 
Crovdon, Hornchurch, Tangmerc 

e Roval Air Force announced details of 
its redundancies, and advised officers of 
certain ranks and dates of service to 
applv for premature release. 

On the civil side, there had been 
delavs ahd teething troubles with the 
Bristol Britannia. This four-turboprop 
airliner left its Filton production lines 
in what was thought to be “ship-shap« 
and Bristol fashion”; but it also had a 
built-in ice-making plant. It flew, it 
made ice and the engines choked in 
swallowing it. Sometimes the engines 
surged, sometimes thev just stopped 

Bristol, the Roval Aircraft Establish 
ment and other agencies leaped into 
action, tried fix after fix to make the 
Proteus engines operable in icing con 
ditions. After several temporary fixes 
they now believe the problem is licked 

Once fixed, the Britannias racked up 
an amazing series of long-distance high- 
speed runs from New York to Israel, 
across the North Atlantic, and to South 
Africa. Passengers loved its comfort, 








Use FLOTRUSION*, a new and 
revolutionary method of cold flow- 
ing various metals into tubular 
forms of all shapes and sizes. 
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... Meets demand for high production of 
parts previously requiring expensive and 
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in many cases form in one piece a part 
formerly requiring several components. 


maintain the same wall thickness with 
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tube. 
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acting powerful DE-STA-CO 
Clamps which aircraft-missile 
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holding problems particular to 
the aircraft-missile field. 

It’s 100 to 1 you'll find your 
work-holding answers among 
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and the airlines loved its utilization 
about 8 hr. ‘day. The bad start seemed 
to have been overcome and the Bristol 
Britannia was well along on its way 
to being a moneymaker for the airlines 
using the big plane. 
Vickers Viscounts 
built and sold in a quiet way 
announced 


continued to be 
A local 
service version was early 
this vear 

Handlev-Page’s civil project, the four 
engined Herald, was not going too well 
but was going to be joined by a two 
Dart version which the company hoped 
would do better. The Alvis-powered 
job was on flight status and had been 
for some time, but there were no great 
orders for the plane. 

Ihe little Aviation Account 
ant, a feeder-liner design powered by 
a pair of the Rolls-Rovce Darts, flew 
in mid-vear and at Farnborough. Early 

it flew for the last time, and 
then it 


were no prospective manufactur 


I raders 


this vear 


since mothballed because 


the r¢ 


Crs OF 


was 


buvers 
Re todvn¢ 1 


iutogvro-airpiane, provid 


lairev’ nbdination 
helicopter 


one of the techni il 


rl 


vear when it w rol 


almost dead on the 
it several Veal 
has excited mu 
States, and 
tests g 
costs turn out to be 
pany 
maker in thi 
convertiplan 

Militarilv, there were ch 
Roy il Air lb orce lirst H 

of Fighter Comma 


1L_] LJ] 
ind fields that could not 


well 


could ! iv¢ 


nges in 


5 


squad 


unter 
} 


) were cus 


rons 
banded mect 
minimun 
well for air 


or reduced to a 


standards or were not placed 


closed down 


r basis. The 
protec tion 


defense were 
caretake 
command's major task is th 
of Bomber Command 

Hunter 6 outfits have been axed vet 
and it is not likely that will be 
until Fighter Command is up to full 
strength with the Gloster Javelins. ‘The 
English Electric P.1 will be the Jave 
lin’s first-line 
equipment lirst 
short-rang¢ missiles of 
British 


tional weapons this veat 


bas¢ S 


dc yn 


SUCCESSOT, and will be 
for another 


ground-to-ait 


dec ide 


design are to become opera 


Bomber Command 


Bomber Command activated its first 
Avro Vulcan squadron during the yea 
The four-jet delta-winged craft wer 
enthusiastically ind have been 
well-liked in the limited time thev have 
spent in service 

First deliveries of the 
Victor are being made, 
ment of the first squadron is expected 
momentarily Bomber 
now being armed with megaton thermo 


received 


Handlev Page 


ind announce 


Command is 


nuclear weapons from British produc 
tion facilities 

l'ransport Command quietly racks 
up time in its Comet 2s, the only jet 
propelled transports in military service 
Bristol Britannias have been ordered 
and re-ordered this year, but for som« 
time to come the Command will be 
making-do with imadequate numbers 
and types of airplanes 


New Navy Planes 
Roval Navv’s Fleet Air Arm still has 


to get its first squadron of sweptwing 
fighters—whatever turn out 
to be—and meantime is_ operating 
straight-winged Armstrong-Whitworth 
Sea Hawks. First squadron of th 
Vickers Scimitar strike fighter ha 
formed at a land base, but is not 
ready for a sea tour Blackburn 
NA.39 attack plane is due to fly th 
veal Ihe NA.39 is” being 
idoption by the RAI 
Vixens, the descendant 
DH 110. ir 
jualified with the 


leet future 


they may 


consi 

ered for DH 

yperational 

Fleet. | 

s was the 
of which 1 

er for the Roval Naw 


RAF Strength 


lt 


can 


+} 
l 


d to bout 13 
t which 
} 


time 
military 
mun to 
bout ¢ 

detens« 
OS that pilot recru 
ufficient,” but for other 
of aircrew it will have to be 
If the current rate of recruiting contin 
ues, the 1962 strength will 
bout 12 

Manpower figures, according to th 
do not include bo 
colonial ti 


ilmost 


increased 


onh 
Noon 
defense report 
Gurkhas, 
cally enlisted personnel 

So the sheet for the ve 
shows four new planes flown of which 
two are rotar Saunders-Rov 
SR.53, Aviation Traders Accountant 
Westland Wessex helicopter and Faire 
Iwo of these—the SR 
Accountant—are to go n 


KODS OT 


women 
b il ince 


wing 


Rotodvn 
ind th 
further 

Iwo engines were dropped from th 
MoS support list! DH Gyron and Br 
tol Orion. The net balance is not 
favorable onc 


Several vears ago, this magazine said 
the danger that Britain 
it that time producing obsolescent ait 
craft, but that unless something were 
done quickly, she would never again 
other kind 

I here has been no reason to change 
that opinion since, and much time has 
been lost 


was not was 


produce any 
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SUD TRIDENT Il 


Budget Cuts Weaken French Industry 


By Robert Farrell 
Paris—Last year was a period of glory and despair for the French aircraft 
industry. 
The glory stemmed from the dazzling array of French achievements 


displayed during the Paris Air Show in June. An admiring aviation world _ pilo 
e Breguet i” four-engine 


ort, modified versio Deux P 


; 


heaped praise on the French industry for its lightweight interceptors and 
fighters, its wide range of powerplants, its VWTOL Flying Atar, and _ its 
general all-around engineering know-how reflected in its aircraft, helicopter 


and engine designs. 
As Aviation WeEeEk wrote at the nancial support from the I 
tim< Technical k idership of western ct despite fact that secon 
Europe's aircraft industry is now both nearly completed 
the property and the responsibility of © Super-Vautour jet bomber with sup ig deliv f t 
the French.’ onic bombing capability now is c e SIPA 1100 twin- 
Yet not manv months after the June pletely eliminated from Air Force plat , \I ne-S | 
Air Show the industry was rocked bi I'win-jet project of Sud Aviatior turboprop c¢ 
ere budget reductions. Result has nearing prototype stage 
been production stretch-outs as well as ¢ Trident rocket-turbojet interceptor 
complete abandonment of sever id project has been sharply curtailed. Ten 
inced prototype aircraft. It now ap- preproduction orders for the Sud Avia 
pears that unless the French industry — tion aircraft have been sliced in half 
finds additional export markets, o1 
less U.S. or other foreign funds of the 
off-shore” nature are spent in France, 
then the industry's future will los« 
much of its promise 


Gloomy Outlook 


With the 1958 calendar vear military 
budget already approved, though not 
is vet revealed in detail, this is the way 
the picture looks at present 
® Leduc O.22 ramjet project has been 
virtually brought to a complete halt by 
combined budget cuts and December 
ground accident which destroyed major 
portion of single flying prototype. Air 


Ministrv has more or less withdrawn its NORD 1500 GRIFFON Ii 
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No “silicone soft spot” ever 
gets by at FLEXIBLE TUBING 


Silicone rubber will not cure properly if it is contaminated 
by the slightest bit of moisture, grease or dust. To guard 
against this danger, Flexible Tubing takes extraordinary 
precautions in the manufacture of its silicone ducting and 
special shapes. 

All raw materials are scrupulously protected against 
contamination, and every duct and special shape is built 
in a special department on automated machinery under 
automatically controlled temperature and atmospheric con- 
ditions. Positive air pressure prevents dust from entering 
the department even when the doors are open and the per- 
sonnel all wear sanitized clothing. Each part is serialized 
and inspected at every stage of production. The result is a 
top-quality, fully cured product that will behave as it is 
supposed to against the most rigid aircraft and missile 
specifications. 

So turn to Flexible Tubing for silicone ducting and 
special shapes. The background and experience of our field 
engineers are available to you. If you have any problems, 
let us know. We'll be glad to have a man stop by and talk 
things over. For full information, write Dept. 203. 


Represented nationally by Aero Engineering Co. 
and Airsupply Co., and by Associated Industries 
in Seattle, Washington. 


Flexible Typing 


CORPORATION 
GUILFORD, CONNECTICUT 


ANAHEIM, CALIFORNIA * HILLSIDE, ILLINOIS 


Circle Number 177 on Reader-Service Card 


@ FRANCE 


meca Bastan 750 hp. turboprop. The 
two projects probably will be dropped 
from French military plans. 

¢ Current budget reduction may stretch 
out, and in some cases cancel out, fur 
ther production of Nord’s Noratlas twin- 
engine transport; Sud Aviation’s twin-jet 
Vautour, and perhaps its Djinn helicop 
ter; Dassault’s Super-Mystere fighter 
interceptor, just as this supersonic air- 
plane is reaching FAF squadrons; and, 
perhaps most important of all, may 
slow down Snecma’s development of 
its VTOL Flying Atar project. 

Industry officials point out that all 
this franc paring would have some 
merit if it reflected some well-conceived 
air policy on the part of the French Air 
Ministrv. It would be unjust to assert 
the Air Ministrv lacks an air power 
concept, though it is often hard for 
observers to catch hold of it. This is 
partially explained by fact that the Air 
Ministry is politically weak and often 
accepts reductions from the Defensc 
Ministry which, in the country of 
Napoleon and Foch, traditionally has 
been dominated by Army. 

French Air Force front-line strength 
during 1957 remained stable and this 
vear mav even decline. How much a 
decline won’t be known until detailed 
figures of the 1958 defense budget are 
released. It is understood the Air Force 
"58 budget is below the $817 million 
voted in 1957 with less money ear 
marked to pay production bills and 
somewhat more to pay research costs, 
mainly in missile work. 

French defense department officials 
are determined to push development of 
nuclear weapons, even if this means 
foregoing a much-needed re-equipment 
program for FAF. Air Ministry officials, 
for some reason, seem to be sitting back 
while Army moves into the missile pic- 
ture. Army did the same thing in light 
aircraft and helicopters, though FAI 
row seems aware of this particular in- 
vasion of its rights. 


Major Mission 


One imposed difficulty on FAF plan- 
ning is that its major mission today, as 
it has been for the last two vears, is not 
supersonic NATO missions but rather 
support of French Army operations in 
the Algerian war. 

Thus, the sharpest gain in FAI 
strength over the past two vears has 
been in helicopters and surplus Ameri- 
can “fighters” like the North American 
!-6 and bombers like the Douglas B-26. 
Much of the present FAF combat 
strength of 40 squadrons, way below 
planned goals, is made up of outmoded 
l'rench equipment or MDAP Republic 
I’-84F's and RF-84Fs. One all-weather 
squadron has been set up equipped 
with Sud Aviation Vautours. 

If FAF’s current fighting ability 
seems unimpressive, its future combat 
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strength looks considerably better. Dur 
ing late 1959 and 1960 FAF will be 
taking delivery of Dassault Mirage III 
delta wing Mach 2 interceptors pow- 
ered by Snecma Atar 9 afterburning 
engines developing thrusts of 13,200 Ib. 
Last summer Air Ministry ordered tea 
preproduction models of the Mirage 
II] plus tooling which indicates a fol- 
low-on production for several hundred 
of the aircraft 

Of course, future budget difficulties 
may hamper this program as it has the 
Super-Mystere order 

Mirage III, first flown in November, 
1956, is designed to carry out high alti- 
tude interceptor missions as well as 
tactical support tasks. Interceptor ver- 
sion probably would be equipped with 
SEPR 3,300 Ib. thrust rocket unit in 
addition to Atar turbojet. Dassault is 
also working up a Mirage trainer ver- 
sion. First of the 10 preproduction 
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DASSAULT ETENDARD IV 


NORD 5103 AIR-TO-AIR MISSILE 
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Temperature F 


PERMANENT DEFORMATION IN 


Whether your creep problem is sagging socks 
or stretching struts, the result is pretty much the same: 
Things don’t hold their shape the way they should. 
Garters we don't have. But we do have new titanium 
alloys which offer a rare combination of excellent 
creep resistance plus light weight (density 0.163 Ib/cu. in.), 
great tensile strengths (to 175,000 psi), 
and outstanding corrosion resistance. 
UNDER CONTINUOUS STRESS: In bar and forging stock, there’s Ti-8A1-! Mo-1V. 
Its short-time elevated temperature properties are similar 
to Ti-6A1-4V, one of the most widely used titanium alloys. 
Cree can ruin Yet “8-1-1” offers as much as a tenfold increase 
Pp in creep strength between 600° F, and 1000° F. This means 
our best desi ns! that, for an equivalent stress level, Ti-8A1l-1Mo-1V 
¥ 4 © raises the effective operating temperature /50° F. 
In sheet stock, there’s Ti-4A1-3Mo-1V, 
which offers excellent formability because of good tensile 
elongation, bend ductility, and low yield strength 
in the solution-treated condition. Yet this alloy can be 
heat-treated to strengths of 175,000 psi. 
t Toronto, Ohio, Titanium Metals Corporation 
America is now operating the world’s only plant designed 
pai instrumented solely for rolling and forging titanium. 
With this facility, TMCA can furnish you 
the best quality metal, on the fastest delivery schedule, 
at the lowest possible price in the industry today. 


a 


Send for 
TMCA Data Sheets 


describing physical S & 

and mechanical properties, OD 
heat treatment methods, 
and other useful 


information about the new TITANIUM er CORPORATION 
creep-resistant alloys. ~/ OF AMERICA 


233 Broadway, New York 7, N. Y. 


SALES OFFICES: NEW YORK « CLEVELAND « CHICAGO « DALLAS « LOS ANGELES 
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Mirage IIIs should fly this spring. 

FAF’s postwar ambition of re-insti- 
tuting a bomber command probably 
won't be realized until the two-place 
Mirage IV appears on the scene. This 
supersonic aircraft, about which Ai 
Ministry will sav nothing as yet, 1s 
called by those who have seen the 
mock-up, the “French B-58.” At least 
one prototype is being built. With the 
Super Vautour project eliminated, work 
on the delta wing Mirage IV may move 
ahead at a faster pace. 

FAF’s original plan to launch its first 
postwar bomber command with Vau- 
tours seems out of the question, con- 
sidering the production cut-backs. Some 
35 Vautours have been delivered to 
FAF, mostly in all-weather version 
rather than bomber version. Air Min 
istry officials, realizing that a French 
bomber command made up of subsonic 
Vautours is no longer a grandiose am- 
bition, are quietly turning over a num- 
ber of their Vautours on order to the 
Israeli Air Force 


Future Punch 


To sum up, the future punch of FAF, 
assuming budget credits are maintained 
at present levels, appears to be based 
on Dassault’s Mirage III interceptor 
fighter bomber and Dassault’s Murage 
IV supersonic bomber. 

FAF presently has no orders in for 
lightweight strike fighters, perhaps 
hoping that NATO competition in this 
field will handle the problem both tech- 
nically and financially. Dassault Eten- 
dard VI and Breguet Taon, powered 
by either Bristol Orpheus 3 or 12 turbo- 
jets, represent main French contribution 
to this field. 

For training purposes FAF uses 
Fouga Magisters, of which over 100 
have been delivered to the French air 
training center at Salon. 

FAF airlift capability will rely mainly 
on Noratlas and DC-3 aircraft, plus the 
four Breguet Saharas which FAF may 
accept if the money can be found. Air 
Ministry has disclosed no jet or turbo 
prop transport projects. 

Only experimental aircraft which still 
appears to have solid Av Ministry back 
ing is Nord’s Griffon 02, a combined 
ramjet-turbojet aircraft with delta wing 
and canard layout. Craft has flown at 
Mach 1.8 in climb, is now being modi 
fied for test flights beyond Mach 2. 
Present prototype first flew in January 
of last year, though Griffon project 
dates back several vears. With the Le- 
duc O22 ramjet project eliminated, the 
Griffon 02, which owes much to the 
concept of Rene Leduc, has the French 
ramjet field all to itself. 

French naval air arm, like FAF, is 
working under severe budget restric- 
tions. Whether Navy will ever launch 
its first modern aircraft carrier, the 
Clemenceau, still remains an unan 
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WIRE 


EWI PRODUCTS 


HIGH TEMPERATURE CABLE... 

Suitable for operating temperatures up to 650° with nickel-clad copper 
conductor and laminated insulation having superior dielectric strength and 
moisture resistance. In AWG sizes 22 thru 4/0. In accordance with 
MIL-C-25038. 








ELECTRONIC HOOKUP WIRE... 


Teflon insulated silver coated copper conductor with insulation in standard 
colors in accordance with MIL-C-16878. 





_EXTRA FLEXIBLE CABLE... 

” High Temperature and Moisture Resistant Electrical Cable. Lewis “EXPLEX” 
Cable, single and multi-conductor, superior for circuits en hinged or pivoted 
parts, Resistant to abrasion and temperaures to 500°F. 





HEATING CABLE... 


with nickel-chrome conductor and laminated insulation for operation at 
500°F. extensively used by central stations to maintain proper temperatures 
in pipe lines exposed to wide variations in ambient temperature. 





“GLASS & ASBESTOS INSULATED HEATING CABLE... 


with stainless steel braided shield for special high temperature applications, 
used by atomic energy facilities. 





a CUSTOM CONSTRUCTED CONTROL CABLES AND 


with segregated circuits individually shielded, and with over-all shielding 
or with special shielding and jacketing. 





for circuits required to operate in 2000°F. flame for fifteen minutes. 
Excellent for fire-detector circuits and for use in temperatures up to 600°F. 





_THERMOCOUPLE WIRE AND EXTENSION WIRE... 


in iron-constantan, copper-constantan and chromel-alumel to MIL specifi- 
cations or. in custom constructions. Twisted and shielded, cabled, shielded 
and jacketed. Multi-pair cables, shield and jacketed for missile applications. 





_RESISTANCE ELEMENT AND UNITS.. 


Core-wound flexible heating element and units for low wattage appliances 
as heating-pads, sealers, curling-irons, toys, wire marking machines, etc. 
Insulations of asbestos or glass or in combinations of both. 





By utilizing and combining the various qualities of fire, heat, abrasion and 
moisture resistance of asbestos, glass, silicones and Teflon*, we have 
developed many special wires and cables for avionic and electronic appli- 
cations. We invite incuiries for cables and wire constructed to customers’ 
specifications for special applications. 


* DuPont Trade Mark 


the LEWIS ENGINEERING COMPANY 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 
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NEW BENDIX 

RED BANK 
TRANSISTORIZED 

VOLTAGE REGULATOR fm |!) 


| 
| 


| 
| 

| | 
iyi 


Insures faster response TLV SRARORAL AAD 











and closer control 


With 100 percent load ON, 
voltage dips to 100.5V; re- 
covers completely in .041 sec- 
onds 


SUMMARY OF RECOVERY TIME TESTS 
(At 8000 RPM generator speed) 


IT | | 
III {I1| Wh 
Maximun } | 
Recovery Time or Minimum) | 
Regulator voltage during 
Ambient | Load On | Load Off transient 














120°C 072 sec. | .071 sec 101.0 138.0 : 





Room | .044 sec. | 053 sec.| 103.2 133.5 | | | | | | 
} 


VU 


—55°C 047 sec. | .077 sec 101.0 132.0 
Room | .037 sec. | 057 sec.| 95.5 144.0 With 100 percent lood 
has OFF, voltage goes up to 
. . 134V; recovers com- 
120°C 052 sec 068 sec 147 o- pletely in .066 seconds. 
—55°C 049 sec. | .073 sec 93.5 144.0 
200 Room 044 sec. | .065 sec 87.0 152.0 
200 120°C 074 sec 072 sec 80.0 153.0 


200 —55°C 045 sec 071 sec 85.5 154 





In we recovery time from osciliographs, the 
following limits were used 


LOAD 
100% 
150% 
200% 


For years Bendix has consistently developed new and bettet 
types of voltage regulators. Now, by employing a pulse width 
modulated amplifier and silicon transistors, Bendix Red Bank 
offers a voltage regulator for aircraft AC generating systems 
that operates at ambient temperatures up to 120°C. and 
weighs only three pounds. Here is a unit on which both size 
and weight have been reduced—yet performance is exceptional. 
For further information write RED BANK DIVISION, BENDIX AVIA- 
TION CORPORATION, EATONTOWN, NEW JERSEY. 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif 
Canadian Distributor: Aviation Electric, Lid., P.O. Box 6102, Montreal, Que. 
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y. 


Red Bank Division G endl” 


AV 
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swered question. Shortage of credits _ tions, preferably continental NATO Colomb-Bechar, in the Sahara region 
also is slowing up Navy's project for a members, on an IRBM program. Cer With a shrinking domestic market, 
small carrier designed solely for helicop- tain studies along this line, stemming — evidenced by budget cuts, industry ofh- 
from resolutions taken at the December cials continue to drive after export 


ter use 
Navy, however, has kept its ambition NATO summit meeting, ar underwa\ Industry export sales at the end of 19 


in check on aircraft and so far has been with Sud Aviation playing a leading _ had climbed to over 105 billion francs. 
able to maintain its order for 100 Bre role. At the beginning of 1956, when the 
guet 1050 Alize antisub aircraft. Pow Recent arms agreement signed in l'rench first began to export in carnest, 
cred by a Rolls-Royce Dart 7 develop- Bonn between French, German and foreign sales totaled less than 10 billion 
ing 2,105 eshp., Alize carries a crew of Italian defense ministers holds out francs. 
three. First production version should promise that these three nations may 
fly this spring; five preproduction air- eventually get together on the develop 
craft alreadv have been delivered. ment and eventual production of bal Sud Aviation, the nation’s largest 
Navy also has ordered 10 preproduc listic missiles. French avd German company, had a good year with it 
tion carrier version of Dassault Eten- scientists already have been cooperating Caravelle medium-rang¢ jetliner and 
dard IV, to be powered by Snecma Atar_ 1 joint studies both in Europe and at with its Djinn and Alouette helicop- 
8 developing some 9.500 Ib. thrust. the French missile test center at ters. During the year Sud sold six 


Aircraft Sales 


Follow-on production order for the 
Etendard reportedly will amount to 100. 

With the Alize and the Etendard, : a: talks : . 
French Navy will for the first time be Reliability HISTORY of the H-3 Gyro 
operating French-designed aircraft. Pres- 
ent equipment is mainly U.S. and Brit- 
ish built or designed aircraft. 


Missile Picture 


On missiles, the French make few : = SPIN MOTOR 
claims. It is admitted that no anti-air- | > ' Z T ES 
craft or tactical missile has reached pro- : T D A TA 
duction stage. It is known that Sud Posted to. 7. Fet,: ‘ 
Aviation, which operates a missile divi- . i, Enoi = Sf 
sion at Cannes, has sent missions to sg gineer: WIL 
England to look over the English Elec- 
tric ‘Thunderbird pet ytoeme missile SCALE 1:1 
If the Air Ministrv decides in favor of 


‘sn't s . . 
the Thunderbird, which doesn eem These subminiature rate gyros check out 


likely at the moment, it would be built ’ ; 
in France by Sud Aviation. at high temperatures under continuous duty. 


Apparently the French Parca ground- As of today the score stands so: 
to-air missile, on which some $28 mil 
lion reportedly was spent in develop Continuous 
ment, is now definitely abandoned. Running Time 

There are reports that French air Unit Date Started To Date 
squadrons are receiving a limited num oe 
ber of Nord 5103 air-to-air missiles. If a.) At 200°F Ambient Temperature 
so, this is the first French air-to-air mis- Gimbal #1417 30 Sept 57 3048 hours 


sile to go operational. Nord 5103 


weighs 297 Ib., is about 84 ft. long. Gimbal #1455 SO Sept 57 5048 hours 
Guidance is by radio link from the Gimbal #1468 30 Sept 57 3052 hours 
attacking aircraft. French have fired Gimbal #1477 30 Sept 57 3052 hours 


missiles from under belly of Nord delta 
wing Gerfaut experimental interceptor b.) At 150°F Ambient Temperature 


% a order may Gimbal #1256 3 Jul 57 4014 hours 
‘ Gimbal #1262 3 Jul 57 4014 hours 


mean French have dropped the R 510 
air-to-air missile developed by Matra, a Gimbal #1561 2 Aug 57 3623 hours 
company now controlled by Breguet. Gimbal #1445 50 Oct 57 2360 hours 
The R 510 was known to be a Mach 2 Gimbal #1472 30 Oct 57 2360 hours 
missile, weighing about 375 Ib., and has Gimbal #1546 1 Nov 57 2306 hours 


been seen fitted on Dassault Super- 
Mvsteres. Gimbal #1605 1 Nov 57 2306 hours 


Nord continues to enjoy considerable 
success with its anti-tank SS-10 and 
SS-11 missiles which are wire-guided to 
the target. Company has registered 
both domestic and foreign orders, in 


cluding sales to U. S. Army. SS-10 and | 
SS-11 “can be mounted on a jeep or Amenrican-Standard 


other type ground vehicle, have been 
DETROIT CONTROLS DIVISION 





Military Products Department 








fired from Alouette helicopter. 
French industry would like to get to- 100 Morse Street. Norwood, Massachusetts 
gether with other European NATO na- | 7 : 
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Vertol 44 flies 

19 passengers 

or 2 tons of cargo 
to offshore rigs 


* 


se Re 


so > 


Carry 19 hefty passengers (200 pounds 
each) in roomy comfort 46 miles out and 
46 miles back—or 12 passengers 187 
miles out and 187 miles back—in your 
Vertol 44, and you'll still have fuel 
reserve for 20 minutes of cruising flight. 


Watertight fuselage construction and 
new lightweight flotation gear assure 
you of the highest standards of safety. 


Vertol’s tandem rotor design provides a 
cabin 50% larger than any other com- 
mercial helicopter. This means more 
passengers or more cargo on every 
flight. Because of the fore and aft lifting 
forces, you have no load placement 
problems with the Vertol 44. Thus you 
can do away with ballasting and time 
lost in precise center of gravity compu- 


tations. 


When land or sea transport is a problem, 
move your pipe, pumps, compressors, 
motors and rig segments by Vertol 44. 
As a flying crane it holds bulky or odd- 
shaped cargo suspended beneath the 
fuselage in safety at good cruising speed. 


The Vertol 44 Work Horse may be the 
useful and economical tool you need in 
offshore or exploratory operations. 
Details available on request to: 


Customer Relations Manager 
Vertol Aircraft Corporation 
Morton, Pennsylvania 


Tandem rotor design enhances safe operation from small 
platforms even under crosswind conditions and in gusts. 
Note whitecaps whipped up by 30-knot wind. 











ie 
VERTOL 
V, flirerapt Corporation 


j 








MORTON, PENNSYLVANIA 
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Caravelles to SAS, two to Varig Air- 
lines of Brazil, and finally another threc 
to Finnair. These orders come on top 
of an order for 12 placed by Air France 
Very likely the French carrier this vear 
will pick up its option on another 12 
Caravelles. 

Georges Hereil, Sud Aviation presi- 
dent, still is optimistic about sales pros 
pects for the Caravelle in the United 
States. So far the Varig order is all 
the company has to show for its exten- 
sive tour of the Americas last vear. 
Hereil expects to lead personally a re- 
newed sales effort in the U. S. this 
spring. 


Caravelle Output 


Caravelle production will reach 
monthly rate of four by early 1960, 
and could double if need be without 
much extra tooling. At least 15 aircraft 
ire expected to be built next year. First 
\ir France production Caravelle should 
fly this spring, with first two deliveries 
slated for late fall. 

Sud Aviation has delivered over 100 
\louette helicopters and over 60 Djinn 
helicopters to national and foreign cus- 
tomers. The two helicopters have been 
sold in small quantities to 14 different 
nations. More important, Sud Aviation 
late in the vear sold the Alouette II 
manufacturing license to Republic Air 
craft 

During 1957 both the Alouette and 
Djinn ‘copters went into combat serv- 
Re in Algeria. Performance data so far 
is highly favorable 

On heavy helicopters, Sud presently 
is working up a prototype called the 
Super-Alouette which will be powered 
by three Turbomeca turbines and will 
boast passenger load of 28. Super- 
Alouette probably will fly in 1959. 
Meantime, Sud has begun to exercise 
its manufacturing license for the Sikor- 
sky S-58. First Sud-assembled S-58 flew 
in May. Company gradually will evolve 
from partial assembly work into full- 
scale manufacture of the heavy helicop- 
ter. 


Breguet Efforts 

Breguet also is seeking to free itself 
from money-short French military by 
developing foreign markets. Company 
signed agreement with U. S. outfit 
called TriFrance under which sales of 
Breguet Deux Pont cargo aircraft are 
being pushed in the Americas. Breguet 
also signed technical agreement with 
Piasecki Aircraft and Dornier of Ger- 
many. 

Breguet’s STOL project, the four-en- 
gine 940 Intergral, will flv this spring. 
Experimental transport uses no tilting 
wing or rotor mechanism, instead gains 
lift by deflecting induced airflow over 
wings into downward thrust bv use of 
double slotted flaps. Entire 58 ft. wing 
is in wash of propellers. Financed in 
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A MINIATURE SPOOL TYPE HARNESS REEL 





Cadi 's ful 











ly automatic 


multi- directional protection! 








ere’s the most advanced design in personnel protection 
Ex HR-40 Shoulder Harness Reel! Based on the same principle of 
operation as the now standard HR-30, this new reel works against any 
force which tends to throw the user from his seat —in any direction! It 
permits full mobility and freedom to perform all duties, yet, when an 
emergency does occur, it locks instantly and automatically to hold the 


seat occupant safely in place! 


Made to the absolute minimum weight, the reel alone is only | pound 


and is the smallest overall package available. It is designed especially to 
put the shoulder harness reel logically out of the way of ejection seat 


mechanisms and other equipment, by its con- 
venient location on the seat head rest. It 
permits easy initial installation, fast harness 
attachment and can be used with integral suit 
harnesses when they are available. 


Fully self-contained, the HR-40 needs no 
electrical, hydraulic, or other external acces- 
sories to operate, and is absolutely unaffected 
by temperature, vibration or the position of 
the aircraft. The entire reel is fully tested and 
built. to conform to Air Force Specifications 
MIL-R-8236, type MA-6. 

For more complete information, contact your 
nearest Pacific office or representative, or 
write for the latest bulletin on the HR-40! 


TRADE MARK 


PACIFIC 


HR-40 


name _ 


company 


address 








A typicol heod rest installation 
showing the ree!, monvol reset 
lever ond coble 





the Pacific 








Awnothex 


and comfort! 


SCIENTIFIC CO. 


P.O. Box 22019, Los Angeles, California 
( Please send me more information on the new 


head rest type harness reel 


f[) Please send me information on the HR-30 (con 
ventional type harness Tee 


Pacific development for 
greater flight safety 
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A CONCEPT OF SCIENCE 


Five years ago, The Martin Company con- 
ceived a unique undertaking in the field of 
pure science. 

It grew out of a belief that our own and 
our country’s resources in creative scientific 
research must be greatly enlarged and 
cultivated. 

We believed that the country— and the Com- 
pany—that concentrates on short-range ma- 
terial achievements, without a deep concern 
for the creative source of tomorrow's even 
greater achievements, will have no tomorrow. 
It is now three years since that belief motivated 
management's action with the foundation of 
a program in pure scientific research. Known 
as the Research Institute of Advanced Study, 
RIAS is now a substantial organization staffed 
by scientists who are working in many 
fields, including theoretical physics, biochem- 
istry, metallurgy and mathematics, without 
short-range product or applied research 
requirements. 

Today, the increasing appeals to industry and 
the nation for accelerated activities in basic 
research give the RIAS story a special signifi- 
cance. For creative research in pure science 
is the true life source of our technological 
security —the “seed bed” from which our 


national strength shall continue to grow. 


lt AEA 8 
M8 24 FEE 2 a 


BALTIMORE -OENVER ORLANDO 
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part by U.S. military funds, the Inter 
gral is powered by four Turbomeca 
Turbo engines rated at 400 eshp. Lar 
ger version, the 941, will be twice the 
size of the experimental 940 and will 
be powered by four 1,000 eshp. turbo 
props engines, probably General Elec 
tric T55s. 


Commercial Jets 

In addition to military contracts, 
Dassault, for the first time since the 
war, is developing a civilian aircraft 
Toward the end of this vear company 
will fly a 550 mph., nine-passenger jet 
liaison aircraft, the Mediterranee, pow 
ered by two Dassault R-7 turbojets 
podded under sweptback wings. Das 
sault hopes to cash in on the growing 
demand among French business con 
cerns for private fast transportation be 
tween France and French African terri 
tories. 

Morane-Saulnier registered its first 
civilian order for its four-place executive 
jet aircraft, the 760 Paris, early last 
vear with a sale to the Shah of Iran 
Company has order for 50 from Argen 
tine government, with most of the ai 
craft to be assembled in South America 
First Paris sold in the U.S. went last 
December to chief executive of Timken 
Roller Bearing Co. Beech Aircraft 
Corp. is handling North American sak 
of the 410 mph. aircraft. Powerplant is 
two 880 lb. thrust Turbomeca Marbor 
turbojets. Beech holds manufacturing 
as well as sales rights 


Fouga Licenses 


Fouga Magister jet trainer manufac 
turing license was sold during the veat 
to West Germany and Israel. Also dur 
ing 1957, Henry Potez, aviation pioneer 
and head of French engine and parts 
firm which bears his name, bought cor 
trol of Fouga. Fouga shares formerh 
were jointly owned by five French avia 
tion companies. Company expects t 
scll additional Magister manufacturing 
rights to Belgium and Holland, as well 
as six Magisters to Austrian Air Forcc 
for test flight program. FAF has ordered 
over 100 Magisters as has the West 
German Luftwaffe 

French Navy has ordered 30 Magis 
ters equipped for carrier landings 

Biggest achievement during 1957 in 
the engine field was the flight test pro 
gram carried out by Snecma’s C400 P2 
Flying Atar VTOL project. If the funds 


are forthcoming, Snecma probably will 


carry out its plans to incorporate the 
IMlving Atar into a coleopter arrang 
ment. Snecma holds European rights 
on the von Zborowski patents. Nord 
is also developing a delta-wing VTOI 
fuselage which could use the Flying Atar 
as powerplant 

Final decision as to which route the 
Snecma project will take probably will 
be made this veat 
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Ready...AIM... 


New P-E missile theodolites automatically align 
inertial guidance systems to within a few seconds of arc. 


A new family of missile auto-theodolites has 
been developed by Perkin-Elmer to align 


inertial guidance systems with unprece-- 


dented accuracy. These theodolites are now 
operational at a number of missile sites and 
are being used in the production, testing 
and alignment of stable platforms. 

P-E auto-theodolites monitor and auto- 
matically correct guidance equipment to 
within +2 seconds of arc under day or night 
tactical conditions. They are available in 
short, medium and long-range instruments 
which operate from distances up to 1,500 


feet. Although these auto-theodolites were 
developed for missile work, they are readily 
adaptable to a variety of non-military 
applications requiring highly accurate 
angular data. 

These instruments are examples of 
Perkin-Elmer’s ability to combine precision 
optics with electronic and mechanical sys- 
tems. For regular information on Perkin- 
Elmer’s design, engineering and production 
facilities, ask to receive OPTICS PLUS, our 
new quarterly publication. Write us at 770 
Main Avenue, Norwalk, Conn. 


Perkin-Elmer Azimuth Alignment 
Auto-theodolites. Short Range — 
working distance, 0-100 feet; 
Intermediate Range working 
distance, 0 - 800 feet ; Long Range 
working distance, 200 - 1,500 feet 
(discriminates sway from rota- 
tional movement and automati- 
cally compensates for both). 


ENGINEERING AND OPTICAL DIVISION 


Perkin-Elmer Gyeion 


NORWALK, 
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DORNIER DO-27 production in Friedrichshafen. 


Production Vital to Progress 
Of German Aircraft Industry 


Biggest problem facing both the German Luftwaffe and the aircraft 
industry is making up for 12 barren years. 

The Luftwaffe must decide on the quantity and type of its interceptor 
force in order to make a positive contribution to NATO defense systems in 


the next few years. 

The industry must manufacture un 
der license, do subcontracting and in 
general scratch to stay alive until it has 
matured again to the point where it 
can stand on its own feet and produce 
its own designs. 

A delay is expected while the NATO 
member nations wait for the outcome 
of the military conference scheduled to 
take place this month. Purpose of the 
conference is to plan “all necessary re- 
forms and modifications in the fields of 
strategy and armaments.’ 

It is likely that Germany’s position 
will not be clarified until after this 
month’s meeting and that the air force’s 
decision will be made then after long 
delays and several postponements. 

Disagreement among defense experts 
in Bonn on the relative role of aircraft 
and interceptor missiles will probably 
lead to the German Defense Ministry 
order being cut to half the original best 
estimate of 300 airplanes. 

Biggest need for the growing German 
aircraft industry is a solid and large pro- 
duction order. The industry's share of a 
NATO order for a lightweight strike 
fighter could be appreciable if the 
fighter were ordered in such quantity 
that it could not be produced in reason 
able time by its parent firm working 
with associated groups elsewhere in 
NATO. 

But the big question is whether or 
not the Fiat G.91, now recommended 
as the NATO lightweight fighter, will 
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be ordered in quantity enough to justify 
splitting its production more than two 
or three ways. 

Before the word of Fiat's success got 
out, there had been a mass of 
licensing agreements in Europe in an 
ticipation that one plane or the other 
would be produced. 

'ypical of these was an agreement 
between Dornier-Werke G.m.b.H. and 
Breguet by which Breguet would build 
the DO-27 and Dornier the Taon. 
The first part of the agreement will be 
signed soon, whereas the proposed pro- 
duction of the, Taon by Dornier seems 
likely to be dropped in view of the 
NATO selection of the G.91. 


CTOSS 


Dornier Production 


For the German aviation industry 
as a whole, the DO-27, of Dornier’s own 
design, is an important development 
symbolic of the industry's determina- 
tion to regain its onetime prominent 
position. The DO-27 is the first and 
only post-war ‘German aircraft to be or- 
dered in large quantity. It is a relatively 
simple 6-seater piston-engined STOL 
aircraft with outstanding handling and 
low speed qualities. Dornier is concen 
trating on its development as a feeder 
aircraft for major air routes and for 
business flying 

At present the firm’s Munich-Neu 
aubing works turns out about 15 to 2 
a month. So far 100 have 
duced of a total of 42 
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expands 
missile equipment 
testing facilities 


Now available... 


H,0, 
Flow Testing 


Aerotest Laboratories 
announces the availability 
of a new closed-loop flow 

test facility, specially 

designed, built and 
operated to handle 90% 
Hydrogen Peroxide in the 
testing of airborne and 
ground missile components: 
vaives, pumps, hose 
lines, tanks, couplings, 
disconnects, etc. 


Tests may be run with a 
wide range of flow rates 
and pressures, ambient and 
operating temperatures, 
plus other environmental 
conditions. 


Write, wire or phone for 
complete Is 
without obligation. 


Under construction... 


Additional flow test 
facilities to handle many 
other missile fuels 
and oxidizers: 
LIQUID OXYGEN 
ETHYLENE OXIDE 
LIQUID NITROGEN 
LIQUID HELIUM 
FUMING NITRIC ACID 


‘now being accepted. 


Aerotest —leading specialists 
in complete functional and 
environmental testing of 
aircraft equipment — now 
expanding facilities to keep 
pace with America’s fastest 
growing industry. Write today 
for illustrated brochure 
_of Aerotest services. 


129-11 18th Avenue 
College Pt. 56, N.Y. 
Tel INdependence 1-7272 


laboratories, inc. 
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General Electric Announces New Electric Power Package 


Turbonator Cross Section 


Partial 
Arc Inlet 





New, Self-cooling electric 


power 


generating system 


increases aircraft and missile performance THREE WAYS... 


Up to 50% lighter than competitive sys- 
tems, yet . . . capable of delivering 40,000 
watts of 400-cycle power, General Elec- 
tric’s new “turbonator’’ represents the 
ideal marriage of drive and generator. 
Extensive development tests have al- 
ready proved the feasibility, reliability of 
this new design—demonstrated the tur- 
bonator’s ability to... 


1. Reduce system size and weight 
Common shafting of the AC generator 
and 24,000 RPM air-turbine eliminates 


speed reduction gearing—minimizes sys- 
tem size—offers extraordinary savings in 
weight over competitive systems. 

2. Eliminate external cooling penalties 
Self-cooled by turbine exhaust air, the 
turbonator eliminates penalties associ- 
ated with external cooling. 


3. Air-condition generators at high Mach 
numbers—Utilizing the turbonator prin- 
ciple, it is possible to increase high-Mach 
ambient performance of any generator. 
For example, under full load, Mach 3, 


Manvfactured by General Electric's Aircraft Accessory Turbine Department, Lynn, Massachusetts 


Progress ls Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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80,000-ft operating conditions, winding 
temperature of the turbonator is 140 F 
below ambient, 300 F below temperatures 
reached by conventional systems. 

In addition, the new turbonator provides 
minimum random frequency modulation, 
highly precise steady-state accuracy 
and a frangible turbine wheel for opti- 
mum overspeed protection. 

If you’d like more information on turbo- 
nator development just fill out and mail 
the attached coupon. 


Section B231-19, General Electric Co. 
Schenectady 5, New York 


Please send me ‘‘Turbonator” bulletin, GET- 
2751. 
(J Immediate project 


] reference only 
NAME 
POSITION 


COMPANY 





vear by the West German Defense Min- 
istrv for the Luftwaffe for deliverv by 
the end of 1959. A further batch of 50 
will be ready for delivery this month. 
But Dornier is not interested in pro 
ducing DO-27s chiefly for military pur 
poses. Dipl.-Ing. Claude Dornier, Jr 
believes there is a vast civil market for 
the DO-27 type of aircraft once busi 
ness flying is established in Europe and 
is no longer considered a luxury. The 
firm is going ahead with the promotion 
of the DO-27 for this purpose while 
concentrating on STOL and VTOL air- 
craft development. Dornier employs 
about 1,200. The firm is a_ private 
enterprise of the Dornier family. 


Big Three 


Of the three big aircraft manufac- 
turers in South Germany—Dornier, 
Messerschmitt and Heinkel—Dornier 
was the first to make a start with its 
own postwar designs and thus to be- 
come independent of foreign license 
agreements which are the mainstay of 
nearly all German aircraft manufac- 
turers today. Until ratification of the 
Paris Agreement two years ago, Dornier 
could not start production in Germany. 

During the interim it established a 
new firm called Oficinas Tecnicas 
Dornier in Madrid where, under the 
leadership of Prof. Dr.-Ing. Claude 
Dornier, a small team of engineers de- 
signed and produced the prototype 
DO-25 which was the forerunner of 
the DO-27, the prototype of which 
was produced in 1953, also in Madrid. 
\fter the Paris Agreement was signed 
in 1955, Professor Dornier and his three 
sons transferred further development of 
the DO-27 to Friedrichshafen and 
Munich in Germany. 

Administration and technical man- 
agement of the entire concern are in 
the hands of Prof. C. H. Dornier and 
his sons, Claudius, Peter and Silvius. 


Messerschmitt Magisters 


Messerschmitt A. G. is about half 
Dornier’s size with a labor force of ap 
proximately 655. Administration and 
production are at Augsburg. Planning 
and development under Prof. Dr.-Ing. 
Willy Messerschmitt was transferred 
from Augsburg last vear to Munich. The 
firm works closely together with Ernst 
Heinkel Flugzeugbau G.m.b.H. and 
about a year ago the two firms signed 
an agreement for cooperation in the 
production of a series of 210 French 
designed Fouga Magister _ trainers. 
Messerschmitt makes the fuselage of 
this airplane, Heinkel the wings and 
control surfaces. It will take another 
three years to complete this order. 

Since 1951 Prof. Messerschmitt, who 
is also chief designer of the firm, acts as 
consultant together with a small team 
of his engineers to Hispano Aviacion in 
Seville... Under Prof. Messerschmitt’s 
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Luftwaffe Strength Figures 


Pilots, all stages from training to operations 
Technical personnel, mechanics, etc. 
Communications 

Intelligence 

General service 

Total strength including fiak battalions, troops, etc. 











leadership the Messerschmitt Me 109 200) now going into production for the 
fighter was produced in Spain as the Spanish Air Force. A first batch of 100 
HA 1112. Three piston-engined train- are at present under construction 

ers, the HA 100, were also produced The next step, still under Prof 
and developed into a later version with Messerschmitt’s leadership, will be the 
jet engines called the Me 200 (or HA’ development of a supersonic fighter 





Let’s get together and 
really make your plane or 
rocket go... 


-H-O-0O-S-H 


1. The Delavan Engineering Organization offers » 
a fund of design and deve lopment experi: 


on fuel injectors that is unparalleled in the indus 


2. Delavan Has The Personnel and Facilit 
to do “aircraft quality” precision work. In most fuel inject 
the tiniest dimensional variation or hairline scratch w 
affect the capacity and quality of the spray. Thus, surf 
finishes and dimensional tolerances in the most mi 
part of each nozzle are held to standards seldom required for 
small, intricate parts. Holding these tolerances is 


Delavan speci ilt 


3. Delavan Quality Control — Since the enti: 
purpose of a fuel injector is to deliver a “controlled spray 
there can be no guesswork as to volume, anck 
quality of spray produced. Highly traine: 
personne l, using speci ilized test « juipment 
assure near-perfect uniformity among 


produc tlon-run parts 


For more information 
write for “Profile.” 


DELAWVA 
WA Qt ung G imgpany. 


WEST DES MOINES, [OWA 
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SPECTRES AND SUPER SPRITES 
to boost the bombers 
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de Havilland liquid-propellent assisted-take-off 
rocket engines are in production for the Valiant 
(Super Sprites) and the Vulcan and Victor 
(Spectres). 

Dropped by parachute after use and quickly recovered for 
repeated operation they provide the most economical means of 


enabling heavily loaded strategic bombers to fly from existing 
medium-length runways throughout the world. 


Operational flexibility is thus increased manyfold. 


Variable thrust versions of the Spectre are in production for other 
military applications. 


THE DE HAVILLAND ENGINE COMPANY LIMITED 


LEAVESDEN ; HERTFORDSHIRE . ENGLAND 
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designated HA 300 by Hispano Avia- 
cion. 

Messerschmitt and Heinkel partici 
pated jointly in the competition for an 
interceptor design for the new German 
Luftwaffe, but Messerschmitt thinks it 
is more likely to obtain first another 
order to build a foreign machine under 
license, for example, the Dassault 
Mirage, or the Lockheed F-104 Star 
fighter or Grumman Tiger. 

\ license agreement in principle has 
lately been reached between Messer 
schmitt A.G., Augsburg, and Fiat of 
rurin for the production of the G.91] 

Following an earlier visit of West 
German Defense Minister Strauss, a 
German test pilot team evaluated the 
G.91 in nine flights at Turin in the 
middle of January this year and the 
Messerschmitt-Fiat agreement now de 
pends on the team’s recommendation 
to purchase this strike fighter. 


Magister Components 


Ernst Heinkel Flugzeugbau G.m.- 
b.H., Speyer a/Rhein, where produc- 
tion of Fouga Magister components is 
done, together with Messerschmitt 
A.G., Augsburg, constitute the so-called 
Flugzeug-Union-Siid G.m.b.H. with 
headquarters at Munich. Sole purpose 
of the Flugzeug-Union-Siid is to allo 
cate any orders received according to 
capacity. 

Heinkel has about 1,800 workers in- 
cluding 90 engaged in development and 
research at Stuttgart-Zuffenhausen. The 
figure of 1,800 also includes the labor 
torce working on the production of 
bicycles, scooters and motor vehicle 
engines at Karlsruhe. 

Heinkel says that at the moment it is 
capable of producing 7 to 8 planes a 
month but that the layout of its work- 
shop would enable it to increase this 
figure four or five times with a mini- 
mum of disturbance of existing produc 
tion facilities and very little additional 
expense. 

The firm aims at participating actively 
again in the development of modern 
aircraft and believes it is well prepared 
for this task with its highly skilled tech- 
nicians and engineers. 


Missile Renaissance 


The only firm in Germany today 
working on guided missiles is Bélkow 





nix” 
MONTROSE DIVISION 


Missile and communication dynamotors 
engineered to your needs 








Input—27.5 volts D.C. 
Output—300 volts D.C. @ 400 Ma. Maximum voltage shift—1.5 volts 
Duty—continuous 

Vibration—15G (0-2000 cy) 
Shock—25G Temp. range—60°F to plus 160 F 





TYPICAL ACTUAL SPECIFICATIONS 
Altitude—0-80,000 ft. 


Ripple—1 volt peak to peak 
Noise—1 volt peak to peak 











ENGINEERING 


Our recognized dynamotor engineering superiority has led to our 
designing most of the dynamotors used in current missiles and airborne 
communication equipment. Our experienced engineers are trained and 
equipped to solve your power supply problems. 


ENVIRONMENTAL LABORATORIES 


We maintain modern well-equipped laboratories to test our designs to 
all environmental conditions. In addition, samples from production are 
periodically tested for assurance of production compliance with your 
requirements. 


PRODUCTION 


Our experienced production people, together with our modern pro- 
duction equipment and methods, assure you of prompt delivery. 


QUALITY CONTROL 
Our entire plant is set up under one quality control standard which 
meets all requirements of MIL-Q-5923. This results in your receiving 
uniform, high-quality dynamotors. 





Entwicklungen KG., Stuttgart. It 
started operations in 1955 with a de- 
sign office for automation at Deger- 
loch, a suburb of Stuttgart, and a work- 
shop at Augsburg. 

Head of the company and brains of 
the enterprise is Dipl.-Ing. Ludwig 
Bélkow, a former employe of Heinkel. 
During the war years he was a designer 
with Messerschmitt A.G. 

Boélkow-Entwicklungen K.G. carries 
out its research and development at 
Stuttgart where it employs 150 engi- 


OTHER MONTROSE DIVISION PRODUCTS: 


®@ D. C. Motors—sub-fractional @ Position Indicating Systems 
@ Synchro-type Pressure Transmitters @ Ordnance-type Switches 
@ Synchro-type Indicators @ Pressure Switches 


West Coast Sales and Service Office, 117 East Providencia Avenve, Burbank, California 
Canadian Affiliate—Aviotion Electric, itd., 200 Lauvrentien Bivd., Montreal, Quebec 
Export Sales and Service—Bendix International Division, 205 East 42nd Street, New York 17, New York 


Montrose Division “Gondix” 
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two 
best 
friends... 
“the man ahead” 
and 


“the man behind" 





That man just ahead of you hopes you'll take his job away 
from him. He's plain selfish about it .. . that way you push 
him up the ladder, too. 

The fellow right behind you, what about him? He’s another 
good friend. Just help make him more capable of capturing your 
present spot . . . see, now he’s pushing you! 

How can you serve yourself better than you ever have before? 
By upgrading your own job performance. By learning all you 
can about other functions of your company’s business. By put- 
ting today’s problems together with tomorrow's promises 
and becoming more and more knowing about both, right here 
in the high-utility pages of this one specialized publication. 

This, don’t ever forget, is your own magazine — for you and 
men like yourself to work things out together — to find new and 
better ways to make progress and profits. McGraw-Hill editors, 
who live on your street, unceasingly strive to make it the single 
greatest community of interest for your industry. And the more 
effort they put into it, the easier it is for you to get more out of 
it for every reading minute invested. 

Look ahead, read ahead, get ahead. Live this secret. Share 
it. After you've read this issue so satisfyingly, hand it over to 
that man one step below. Show him how much there’s in it for 
him, too. A few issues from now, we'll bet he looks you in the 
eye and says, “Thanks, friend. I just got my own subscription.” 


























McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 
most interested in moving ahead 





@ GERMANY 


neers. The firm’s workshops, where pro 
totvpes and test units are made, are at 
Nabern/Teck near Stuttgart and at 
Augsburg with a total labor force of 
200 

lhe company is financed chiefly by 
Hamburg banker Wolfgang Essen. Reg- 
istered capital is DM 700,000, but 
actual working capital is now about DM 
1.000.000 ($250,000). 

Since 1955 the firm has been develop- 
ing a wire-guided anti-tank rocket called 
the Cobra I. It weighs only 18.7 Ibs., 
has taken two years to develop and is 
still undergoing tests. Two Swiss firms, 
the Contraves A.G. and the Werkzeug- 
maschinenfabrik Oe6cerlikon Biihrle & 
Co., both of Zurich, worked in conjunc- 
tion with Bélkow on production and 
subsequent testing of this rocket. 


New Trainer 


Bélkow also has designed and pro- 
duced the prototype Klemm KI 107, a 
3-seater trainer suitable for aerobatics 
and business flying. It is now going into 
production 

Presently Bélkow is developing a 4- 
seater plane for business flying to com- 
pete with the Cessna 310, but further 
technical details are not available. Wind 
tunnel tests have been completed and 
it is now in the mock-up stage. Bélkow 
expects first flight tests early next vear. 

Bélkow-Entwicklungen K.G. is soon 
to join the Flugzeug-Union-Siid devel- 
opment group, which will be headed 
jointly by Messerschmitt, ‘Vhalau, head 
of Heinkel’s research and development, 
and by Bélkow. Prof. Dr. Ing. Karl 
Thalau says that the purpose of this 
new setup will be to “prepare for the 
bigger tasks of the future.” Bélkow, on 
the other hand, believes that this is 
only the first of several similar partner 
ships to be recommended for the Gert 
man aircraft industry by the Defense 
Ministry in Bonn. Following the recent 
British examples it is, he says, an at- 
tempt to pool resources so that the 
German industry can begin to turn out 
its own designs quicker than would be 
possible were the individual firms to 
continue their efforts alone 


Weser-Built Transports 


Major production items of the Weser 
Flugzeugbau G.m.b.H. are components 
of the French-designed Nord 2501 
Noratlas. In this work it operates as 
part of the Construction-Group North 
sharing the production of the twin 
boomed transport 

Another solid chunk of Weser’s earn 
ings comes from de-cocooning U.S.- 
built Republic F- and RF-84Fs, and 
assembling Vertol H-21 helicopters 

But like most other companies in the 
burgeoning German industry, they have 
hopes of developing their own projects 
to production status. Parallel with this 
future work, they hope to get IRAN 
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GIANNINI AC OUTPUT 
ACCELEROMETER 


Wide Dynamic Range 


Extremely Low Threshold 


Low Null 


ae 


ACCURATE, CONSISTENTLY RELIABLE AC out- 


put, proportional to linear accelera 


tion, is provided by this new Gian- 


nini accelerometer. Available in 
ranges from +1 g to +20 g, the 
instrument has a full scale output 
of 6 volts which may be fed directly 
into a relatively low impedance with 
little or no phase shift. 

NULL VOLTAGE IS 0.015 VOLTS, of which 
at least 90% is harmonic, assuring 


a wide dynamic range for the instru- 
ment. With a basic threshold sensi- 


tivity as low as 0.0001 g/g, input 
accelerations on the order of 0.0017 
g’s will provide a 10 millivolt change 
in output. 

NO COULOMB FRICTION IS EXHIBITED in 
this design, bearings are eliminated 
by suspending the mass between 
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two -disc springs. Acceleration in 
puts move the magnetically damped 
mass, causing a proportionate 
change in the output voltage of a 
differential transformer. Cross-talk 
effect is minimum (0.003 g/g at 10 
g cross acceleration on a lg instru 
ment); repeatability and hysteresis 
are below thresholds of measuring 
equipment. 

IDEAL SECOND ORDER SYSTEM RESPONSE is 
achieved in the Model 24614 by mag 
netic eddy-current damping.The her 
metically sealed instrument is oil 
filled for stability of output under 
vibration. Specially designed and con 
structed for use in critical airborne 
control, stabilization, and flight test 
applications, the instrument is 
readily adapted to telemetering 


G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIF. 
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For nerves that 
won't break down... 


... specify 
REVERE TEFLON* CABLE 


Electronic cables, the “nerves” of monitoring and test- 
ing systems in missiles, rockets and aircraft, are con- 
stantly being stressed by the searing heat around jet 
engines . . . the sub-zero cold of the stratosphere . . . 
immersion in fuels, chemicals or solvents. Revere Teflon 
Cable meets these high service requirements . . . and 
those of computer and radar applications, too. 


Revere Teflon Cables are available with 1, 2, 3 or 4 
teflon-insulated, silver plated, stranded copper con- 
ductors, rated for continuous operation from —90°C. 
to +210°C. Cables are shielded with silver plated cop- 
per to give 90% coverage. Jackets to suit application 
— silicone treated glass braid, teflon, Kel-F**, vinyl, 
nylon, etc. 


Conductor size: 24 to 18 gage in .008” (300 volt), 
.010” (600 volt) and .015” (1000 volt) wall thicknesses. 
Ten and fifteen mil wall conductors meet applicable 
requirements of MiL-W-16878, Type E and EE. 


TYPICAL SPECIFICATIONS — Single Conductor Teflon Insulation 


Spark Test Voltage 
insulation Resistance ..Greater than 10‘ megohm/ 1000 ft. 
Continuous Operating Range ......—90°C. to +210°C. (t) 
Dielectric Constant @ 1 MC/Sec 2.5 maximum 
Power Factor @ 1 MC/Sec 
Flammability Does not support combustion 
Shrinkage Less than %” in 18” @ 250°C for 96 hrs. 
Abrasion (per MIL-T-5438) ........... Passes 38” of 400 grit, 
aluminum oxide, ¥ lb. weight 
0.0% 
2.2 average 
Excellent 


Moisture Absorption 
Specific Gravity 
Chemical and Solvent Resistance 


REVERE CORPORATION OF AMERICA 


Wallingford, Connecticut 
A SUBSIDIARY OF NEPTUNE METER COMPANY 
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*€.1. du Pont trademark 
**M.W. Kellogg trademark 
¢ Wire passes 500 hr., 

250°C heat-aging test 
«+. also cold bend test 


Write today 


for Engineering 


Bulletin 1905 describing 
Revere TEFLON CABLE. 
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contracts for inspection and repair of 
both Republic and Vertol types. 

Weser is part of the Krupp indus- 
trial empire; a majority of its stock is 
held by Krupp. This is its primary or 
ganization. For the purposes of the 
Noratlas contract only, it is part of the 
Northern group along with Hamburger 
Flugzeugbau and Siebel. 


Satellite Plants 


The company operates administra 
tively out of Bremen offices on the prop 
erty of its parent firm, Weser Aktien- 
gesellschaft, a heavy industry specializ- 
ing in shipbuilding and repair. There 
are three satellite manufacturing plants 
which survived the war—largely by be- 
ing overlooked by target selection teams 
in their search for big game in the 
Bremen-Hamburg area—and today em- 
ploy about 2,000. 

At Lemwerder, about 10 miles from 
Bremen, the major job is a merry-go- 
round. The company de-cocoons Re 
public-built F-84Fs and RF-84Fs, re 
habilitates them, and then puts them 
back into long-term his 
paradoxical performance currently de 
pends on the almost complete lack of 
pilots for the new Luftwaffe: as_ the 
force builds up, these airplanes will be 
released to operational units. Meantime 
they sit in long lines outside the factory 

Ihe only difference between the job 
at Lemwerder and another job at Eins- 
warden, about 30 miles from Bremen, 
is in the type of aircraft. This second 
plant in the Weserflug complex assem 
bles Vertol H-21 helicopters, repairs or 
replaces whatever is necessary, and puts 
the rotary-wing aircraft into storage. 

Major components for the Noratlas 
are also made here and shipped to 
Hamburger Flugzeugbau for assembly 

Third plant operated as part of 
Weserflug is at Varel, also about 30 
miles distant. This shop has for years 
been a precision-parts manufacturer, 
and its major output remains so today. 
Its production goes to Weserflug as 
well as to other industries. 


Rotary-Wing Rebirth 

Germany's first postwar helicopter, 
designed by Professor Heinrich Focke, 
is being developed in collaboration with 
financial and technical support from the 
Bremen auto firm of Carl Borgward. 

Borgward personally became a heli- 
copter enthusiast after one ride from 
his factory yard in a Hiller 360, and 
suggested to Prof. Focke that mutual 
collaboration would be a good thing 
locke, who has been working on 
helicopters for about 25 years, now has 
a design team of 23 engineers and more 
supporting personnel. Their first proj 
ect is a three-seat, conventional single 
rotor helicopter powered by a 260-hp. 
Lycoming VQO-435AlA piston engine. 
Second project is believed to be a 40- 
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seat helicopter for troop or civil trans- 
port use. 

The three-seater is expected to fly 
this month after completing its 100- 
hour ground run. It was designed from 
the start as a commercial venture, and 
should sell for the equivalent of $37,- 
500 to $50,000. Design is in complete 
agreement with U.S. Civil Aeronautics 
Administration rotary-wing  require- 
ments which were adopted by the Ger- 
man Ministry of Transport as its cri 
teria. 

Presumably if the helicopter is a 
technical success, it will be produced 
and marketed through the Borgward 
organization. 

First fuselage of the Nord 2501 Nor- 
atlas, being partially built and com- 
pletely assembled by HFB,_ is now out 
of the jigs and in the final assembly 
hall. Five more fuselages are almost 
complete and major components for an- 
other three or four are in their fixtures. 

Total production run of the Noratlas 
is 112 airplanes, with components 
built by HFB, Weserflug and Siebel. 

Biggest production item so far for 
the Hamburg firm has been the design 
and fabrication of about one thousand 
lightweight seats for Lufthansa’s Lock- 
heed Super-Constellations and Vickers 


Viscounts on order. 


New Transport 


In the design revision stage is a twin- 
engined turboprop transport for short 
range work, submitted last year to pro- 
spective airline customers and now 
being revised in the light of their com- 
ments. HFB is reluctant to talk further 
about the airplane until the revision is 
complete. 

With the Noratlas work just getting 
underway, the company has little to 
show except wide open spaces on the 
assembly floor and much component 
fabrication. The tooling has been 
largely developed by the French design- 
ers and built by the Braunschweigische 
Maschinenbauanstalt or by HFB; it is 
well along and largely complete. 

Work is progressing on an airfield 
adjacent to the factory which will be 
completed before the first flight of the 
first Noratlas 

The company is the former aircraft 
division of Blohm und Voss, famous 
during World War II for construction 
of flying-boats, including a six-engined 
giant that now lies at the bottom of a 
nearby lake, its hull torn by gunfire from 
strafing fighters. The shops survived the 
war; they were camouflaged with heaped 
earth between the buildings and the 
whole business planted with shrubbery 
and trees. 

The assembly hall is the former ex- 
perimental shop where prototype fiying- 
boats were built. 

Still owned by the Blohm family, 
HFB employ about 1,200 people 
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Work where 


PUMP 
ENGINEERING 


reaches its peak! 


It takes exceptional pumps to feed 
the most powerful propulsive system 
ever built—the Large Rocket Engine. 
And it creates an exceptional career 
for the man who develops these 
pumps. 

Rocket Engineering offers the most 
interesting opportunities in the pump 
engineering field today. Your experi- 
ence with commercial pumps and 
compressors will be extremely useful 
—to help solve problems of head 
capacity, power and speed never 
before encountered. You'll gain tech- 
nical and professional experience that 
is unobtainable elsewhere... your 
contributions to the advanced tech- 
niques of pump design will be recog- 
nized and rewarded. 

Rocketdyne builds high-thrust 
rocket propulsion systems for Ameri- 
ca’s major missiles. You'll work with 
the leading producer in the nation’s 
fastest growing industry. 

If you are an experienced pump 
engineer with the ambition to break 
new ground, tell us about yourself. 
Chances are, your creative ability can 
open up a new career for you in 
Rocket Engineering—more fascinat- 
ing and more valuable to you than the 
work you are now doing. Write: Mr. 
A. W. Jamieson, Rocketdyne Engi- 
neering Personnel Dept. W-3, 
6633 Canoga Avenue, Canoga Park, 
California. 
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Extra miles of 


extra smoothness 


There are two basic Eland facts which every airliner 
operator should know: its high-return efficiency and its 
low-cost maintenance. Passengers may neither know nor 
care about such things, but they too will notice the Eland. 
They will like the exceptionally low level of cabin noise, 
they will like the absence of beat, whine and whistle. More 
important still, they will remember those aircraft that do 
not have the advantages of smooth turbo-prop flight—and 
avoid them. 
THE MOST PRACTICAL PROPOSITION 
In this space it is only possible to mention a few of the 
reasons why the Eland is the most practical engine airlines 
can invest in . . . but here they are. 

1. Faster and further—larger payloads—ionger distances. 
2. Easier maintenance—unit construction gives maximum 

component life. 
. Greater safety—fundamental simplicity in design to- 
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with ELAND 


gether with new built-in safety devices give maximum 
reliability. 

- Longer future—this decision must be taken eventually 
by all progressive airlines. Of turbo-prop investments 
the Eland offers the surest dividends. 


PISTON v. TURBO-PROP 

As piston engines wear out airline operators may decide to 
replace with new Eland-powered craft. From a financial 
point of view, however, it may be that conversion is the 
better proposition ; it has been estimated that a Convair 340 
conversion operating over stage lengths of 200 miles with 
a utilisation of 3,000 hours per year and a load factor of 
only 65°, would show a profit increase of $100,800 per 
year over the piston engine version. On routes with stage 
lengths of 800 miles a fleet of 20 Eland Convairs in similar 
conditions would show more than $3,000,000 extra profit 
annually. These are figures no airline operator can ignore. 


NAPIER ENGINES INC. Suite 909, Dupont Circle Building, 
1346 Connecticut Avenue, N.W. Washington 6 D.C. Tel: Dupont 7-2123 


) of the ELAND is beginning 


ene 
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AVRO CF-105 ARROW 


CANADA 


New Aircraft Boost Canadian Industry 


Toronto—New aircraft have kept Canada’s aircraft manufacturers busy 
this past year and will be an important part of this year’s manufacturing 


operations. 


All three major Canadian aircraft manufacturers have new air- 


craft being test-flown or about to be tested this year, both for military and 


commercial purposes, 


At Toronto, Avro Aircraft, Ltd., was scheduled to test fly its supersonic 
delta-wing twin-jet bomber destroyer CF-105 Arrow Mark I early this year. 
Also at Toronto, de Havilland Aircraft of Camada, Ltd., is to test fly its 
first twin-engined DHC~4 Caribou transport in June. 


At Montreal, Canadair, Ltd., hopes 
to complete this year the prototype of 
its new CL-41 jet trainer, which also 
has potentialities as an executive type 
four-place aircraft. Canadair is also 
working on a new turboprop military 
and civil transport CL-44, a transport 
version of its CL-28 Argus, maritime 
reconnaissance plane being built for 
the Royal Canadian Air Force, which 
is based on the British Bristol Bri- 
tannfa. 

A new Canadian jet engine, [roquois 
PS13, being built by Orenda Engines, 
Ltd., Toronto, is also due for extensive 
testing this year both on the ground 
and in the air. A B-47 bomber has been 
loaned Canada by the United States 
Air Force to act as a flying test-bed 
for the Iroquois. The engine, inciden- 
tally, is to be manufactured under 
license in the United States by Curtiss- 
Wright Corp. Orenda is completing a 
new high altitude test tunnel at its 
Toronto plant, scheduled for use this 
spring. 

Production High 

While these new designs are of major 
interest in the Canadian aircraft manu- 
facturing industry, the various com- 
panies are busy with production of 
many other aircraft and engines. De- 
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spite the lay-offs in some industries, the 
aircraft industry has retained high em- 
ployment and continues to be one of 
the top industries in Canada. 


Military Exports 

In the past year the industry has 
been quite busy with export orders for 
military aircraft which are now nearly 
completed. Western Germany, South 
Africa and Colombia took deliveries of 
Canadair-built Sabre aircraft powered 
with Orenda engines. An $8,000,000 
replacement order of these engines is 
now nearing completion by Orenda En- 
gines. 

Belgium has taken delivery of the 
first CF-100 twin-jet interceptors built 
by Avro Aircraft and powered with the 
Orenda 14. Avro Aircraft Services Ltd. 
has been formed te service the aircraft 
and engines in Europe. 

De Havilland Aircraft of Canada is 
building single-engined Beaver L-20 
and Otter U-1] aircraft for both military 
and civil users throughout the world. 
An order for the Indian Air Force was 
completed recently. It is of interest to 
note that these two aircraft are cur- 
rently in use in Antarctica by expedi- 
tions of the British, United States, New 
Zealand, Australian, Japanese and 
Chilean governments for the Interna- 


tional Geophysical Year. De Havilland’s 
twin-engined Caribou has been or- 
dered as a troop transport by both the 
Canadian and U.S. armies 

All three plants are busy with orders 
for the Canadian government. Avro Ai 
craft is continuing production of the 
CF-100 Mark V, now in use by the 
RCAF in Europe and Canada. The 
program of the CF-100 Mark VI was 
scrapped by the Canadian government 
after the first plane was flown, partly 
as an economy move and because of 
the hopes of getting the CF-105 Arrow 
Mark I into early production. Five Ar- 
row Mark I aircraft will be completed 
before production starts on the Arrow 
Mark II which will be powered with the 
Orenda Iroquois engine 

he change in military thinking to 
guided missiles also featured in the 
government's decision to scrap the 
CF-100 Mark VI. Defense Muinister 
George Pearkes stated at the roll-out of 
the CF-105 Arrow last October, that 
he thought it would likely be the last 
manned fighter aircraft to be produced 


for the RCAF. 


Tracker 


De Havilland Aircraft, in addition to 
its Beavers, Otters, Caribou and Chip- 
munk trainer, is busy with the Grum- 
man CS2F-1 Tracker maritime recon 
naissance aircraft for the Roval 
Canadian Navy. Orders on hand for 
this aircraft will maintain production 
till well into 1959 

Canadair has on production the Sabre 
VI for Western Germany and the 
CL-28 Argus for the RCAF. The Argus 
is the biggest aircraft ever built in 
Canada. Company has started produc- 
tion of prototypes of transport and 
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freighter versions of the CL-44, both 
for military and commercial users. The 
military version is being built for the 
RCAF. 

Canadair is still building T-33 jet 
trainers for the RCAF for use of air- 
crews of 12 NATO countries training 
in Canada. 

In addition to Orenda Engines, Ltd., 
which is turning out various models of 
its Orenda engine for the RCAF at 
loronto, three other engine makers 
currently have plants in operation at 
Montreal. 

Canadian Pratt & Whitney, Ltd., ex- 
panded its plant outside Montreal last 
year and now has nearly 850,000 square 
feet of floor space for the manufacture 
of Wasp and Wright engines and parts, 
as well as Hamilton Standard propellers. 
The company does a big export busi- 
ness in piston engines and spare parts. 
Additional space was also required for 
overhaul on Sikorsky helicopters for 
which the company is Canadian sales 
agent. Canadian Pratt & Whitney also 
has under development a small jet en- 
gine. 


Addition 


Rolls-Royce of Canada, Ltd., has be- 
gun construction of a $1,000,000 plant 
addition which will expand its space 
by 25%. No engines are now being 
manufactured, but overhaul is done on 
Rolls-Royce Dart engines for Trans- 
Canada Airlines Viscount turboprop air- 
craft. Company will also do overhaul 
on the Dart engines to be used in the 
Fairchild F.27 Friendship aircraft and 
the Grumman executive aircraft. Ex- 
pansion has been started as well for the 
space needed to overhaul the Conway 
by-pass jet engines for the six DC-5 
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transports and the Tyne engines for the 
20 Vickers Vanguard aircraft ordered 
by TCA. 

Bristol Aero Engines, Ltd., at Mont- 
real, and its subsidiaries at Winnipeg 
and Vancouver, do overhaul work on 
Rolls-Royce Merlin engines powering 
Canadair-built North Star transports in 
use by TCA and the RCAF. The plants 
also do work on a number of other en 
gines for the RCAF, maintain engine 
test cells and have a fully equipped plat 
ing shop for aircraft parts 


Maintenance 


There are a number of smaller com- 
panies across Canada which do a big 
part of the overhaul and maintenance 
work for the many small airlines which 
serve Canada’s northland. Some of 
these companies also do work for TCA, 
RCAF and Canadian Airlines. 

With completion this past year of 
the Mid-Canada and Distant Early 
Warning radar networks in northern 
Canada, there was a closer integration 
of North American defense by the Ca- 
nadian and United States governments. 
Canadian Air Marshal Roy Slemon was 
named deputy commander-in-chief of 
the North American Air Defense Com- 
mand (NORAD) at Colorado Springs. 
Until NORAD plans are approved by 
both U.S. and Canadian governments, 
Canadian participation in any air ac- 
tivity in the north will be directed by 
the RCAF air defense command at St 
Hubert, near Montreal. 

Growing Canadian-American coop 
eration was also shown in participation 
by the RCAF air defense command's 
nine squadrons with USAF in a series 
of cross-border training exercises this 
past year. The RCAF squadrons now 
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HAT “G 91", THE NATO LIGHT GROUND ATTACK FIGHTER 


— Can operate from grass strips or unfinished runways with 
very short take-off and landing runs 

— Complete and powerful armament 

— Easy to pilot, responsive and reliable 

— Excellent accessibility for servicing 

— Low unit and maintenance costs 


FIAT — DIVISIONE AVIAZIONE 


Corso Giovanni Agnelli 200—Turin (Italy) 
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are all equipped with the Avro CF-100 
Mark V interceptor. 

Government policy is for closer co- 
operation in North American defense. 
lo this end the RCAF currently has a 
team of officers and men with CF-100 
iircraft at the U.S. naval station at 
Point Mugu, California, to test the 
Sparrow II missile as armament for the 
CF-100 and CF-105 Arrow aircraft 

Canada has done little by way of de 
velopment of guided missiles and has 
abandoned its own Velvet Glove rocket 
development project. De Havilland Air 
craft at Toronto and Canadair, Ltd., at 
Montreal, have both established missile 
divisions. Canadair has a nominal con- 
tract to make the Sparrow in Canada, 
and de Havilland has done mainly ex- 
perimental work which is on the classi- 
fied list 

Close relationship is also maintained 
at such northern Canadian bases as 
Fort Churchill on the west coast of 
Hudson Bay, and at Frobisher Bay on 
Baffin Island. At Churchill both Canada 
and the United States do experimental 
rocket firing, mostly Aerobee rockets, 
and test aircraft and equipment for cold 
weather operations 

At Frobisher Bay both air forces have 
in operational base and the Canadian 
government is building a big commer 
cial airport for use of trans-polar civil 
aircraft on routes between the west 
coast and Europe. There is also close 
co-operation between the two air forces 
at a number of other northern Cana 
dian points, including Goose Bay, Lab- 
rador, and on various Arctic islands 


Defense Planning 

Canada’s entire defense plan is based 
on having fast enough aircraft and elec 
tronic detection equipment to intercept 
some of the missiles and manned an 
craft which can be launched against 
North America from the north or from 
either seaboard. The CF-100 and 
CF-105 are designed primarily for this 
role of intercepting airborne attacker: 
in conjunction with radar fences in the 
northland 

The RCAF coast reconnaissance ait 
craft, including the new CL-28 Argus 
and the Royal Canadian Navv’s CS2F-! 
I'racker, along with destrover surface 
vessels, are designed to intercept mis 
siles and aircraft from submarines, to 
detect and destroy the submarines. 
Canada does not at present plan any 
other type of fighter or retaliatory air- 
craft, relaving on the United States stra- 
tegic air force for retaliatory operations. 

Che supersonic CF-105 Arrow, if it 
comes up to expectations, is expected to 
transport guided missiles to within kill- 
ing range of attacking missiles and 
manned aircraft. Its electronic system 
and that of its missiles would handle 
this job. It would likely not see its 
tasget, but be back for another load of 
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LINDSAY PRESSURE GAUGE used in jet 
circroft. Model 6907-1 shown here in ac- 
tvol size; tote! weight .20 pounds. (Other 
models for missiles and special applications.) 





NEW uinpsay GaucE 
designed for 
Jet pressure systems 


The RMC-Lindsay Pressure Gauge for jet aircraft is made for extensive 
cycling—will meet rigid endurance and over-pressure requirements. Not 
even the most extreme conditions of shock, vibration or t nperature 
disturb its accuracy. Pressure ranges from 1,000 to 15,000 psi 

The RMC-Lindsay Gauge is a bourdon tube type, using a multiple 
coil, helical bourdon tube with the pointer attached directly to the end 
of the coil. The life of the Lindsay helical bourdon coil, as compared to 


the traditional “C 


and its proof pressure limits are increased by a factor of 3 or 4. The 


spring bourdon gauge, is more than 10 times greater 


helical bourdon tube also eliminates the use of linkages and pivots, im- 
proving the gauge’s shock resistance by a factor of 5 or 10. 

The helical bourdon element is, of course, not a new development. 
However, the RMC-Lindsay techniques in coiling, heat treatment, cali- 
bration and material specifications are new—and exclusive with RMC. 

Whatever your high pressure gauge problems may be, why not let 
RMC engineering skill provide the answers. Write to either of the below 
addresses, outlining your particular requirements. 


ROCHESTER MFG. CO., INC. OF CALIFORNIA 
93 Beacon Place — Pasadena, California 

ROCHESTER MANUFACTURING COMPANY, INC. 
221 Rockwood Street—Rochester 10, N.Y. 
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Chance Vought Regulus Il guided missile launcher—designed and built by Fruehauf. 


Fruehauf Ingenuity Illustrated 


In Many Ground Handling Units! 





The range of Fruehauf design and manufacturing involves 
participation in the following major projects: 


NIKE AJAX BOMARC 
NIKE HERCULES ATLAS 
GENIE TITAN 
REDSTONE CORPORAL 
BLUE GOOSE HAWK 
THOR POLARIS 
REGULUS I & II SERGEANT 
MATADOR JUPITER 


Consult Fruehauf for complete research, development, design, 
and construction facilities for any ground handling problem 
concerning missiles, guidance shelters, or weapons systems. 


FRUEHAUF 


= enh’ DIVISION 
i —_ 


10942 Harper Avenue, Detroit 32, Michigan 
5137 South Boyle, Los Angeles 58, California 
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@ CANADA 


missiles by the time its first missiles 
had found their target. There is even 
hope that the CF-105 will be ordered 
by USAF. Certainly USAF officials 
have watched its development from the 
beginning. 

While information is not available 
for security reasons, it is known that 
Canadian defense scientists are working 
on new electronic means of detecting 
and tracking missiles which could reach 
North America from the north or from 
either ocean. Canada’s Defense Re- 
search Board is an active organization, 
working closely with its American 
counterpart as well as with its affliated 
military services. 


Overseas 


In addition to its North American 
operations, the RCAF has an air divi 
sion in West Germany and France with 
the NATO forces. The past year four 
squadrons of CF-100 interceptors were 
added to the eight F-86 Sabre day- 
fighter squadrons maintained in 
Europe, giving the RCAF air division 
around-the-clock combat capability. 
lhe RCAF trained in Canada aircrews 
for the Belgian and West German air 


forces now using CF-100 and Sabre 


fighter aircraft, respectively. 

lhe RCAF Air Transport Command 
operated a wide range of aircraft on a 
world-wide basis during the past year to 
Indo-China, the Middle East, Europe 
and throughout Canada. 


It operated 
numerous trips to Saigon where Cana- 
dians are serving on the Indo-China 
I'ruee Commission, and to the United 
Nations Emergency Force in the Mid- 
dle East, where Canadian troops are 
also in service. Till late last vear the 
RCAF maintained a base near Naples, 
Italy, for this service to the UNEF. 

RCAF forces were busy during the 
vear on search and rescue missions 
throughout Canada and on both coastal 
areas, while its Maritime Air Command 
worked closely with the Roval Cana- 
dian Navy and on various NATO ex- 
ercises on the Atlantic coastal region 
RCAF strength at present is 51,000 of- 
ficers and men on active service with 
5,500 in the reserve. 


Defense Budget 


It is estimated that the RCAF ac- 
counts for a large part of the $1,773 
million Canadian defense expenditures 
this vear. 

rhe northern radar warning networks 
have brought a supply and maintenance 
problem now that they are in operation. 
Rather than have the RCAF transport 
command look after this, the work has 
been let out to civilian operators, who 
also do a major part of the aerial map- 
ping and photography of Canada’s 
northland under government contract 

Okanagan Helicopters, Ltd., Van- 
couver, and Spartan Air Services, Ot 
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HONEST JOHN artillery rocket depends on G-E electric heating blanket (in- 
set) to bring missile to uniform operating temperature before launching: 


HONEST JOHN FIRING SHOWS HOW .. . 
General Electric Specialty Heating 
Maintains Propellant Temperature 


Successful launch—and flight—of the 
Honest John depends upon exact pro- 
pellant temperature at the moment of 
firing. A General Electric heating and 
insulating blanket—which shrouds mis- 
sile from nose to nozzle—provides and 
maintains that temperature! 

Proper operation of many types of 
land and airborne equipment, espe- 
cially at low temperatures, often depends 
on controlled heat in the right places at 
the right time. Experienced G-E heat- 
ing engineers, backed by complete 
facilities, have already solved thermal 
conditioning problems on applications 
ranging from complete missiles and 
airborne systems to tiny test instru- 
ments. 

LET US ANALYZE YOUR HEATING 
PROBLEM. Whether you need a custom- 


made prototype, or quantity produc- 
tion, investigate G-E “‘one stop”’ service 
for specialty heating products tailored 
to your specific needs. 

FOR MORE INFORMATION contact 
your General Electric Aviation and 
Defense Industries Sales Office or send 
coupon. 


General Electric Company 
Section K 220-11, Schenectady 5, N. Y. 
Please send bulletin GEA-6285A, G-E 
Specialty Heating Equipment 

. . « for immediate project 

. «+ for reference only 
Name 
Position 
Company 
City 
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How your truth dollars 
help keep the Reds 
in the red 


e The truth dollars you give to 
Radio Free Europe help keep 
truth on the air behind the Iron 
Curtain. 
And the truth is an enormous- 
ly disruptive force to the Reds. For it keeps 
their captive people thinking. . . wondering 
. and less than completely dominated. 
The truth keeps needling the Reds. Breaks 
through their monopoly of lies. Keeps them 
unsure. Off balance. And thus the truth 
keeps up to forty fully armed Red divisions 
tied up policing Russia’s satellite countries. 
Forty divisions, mind you, that might 
otherwise be put to more aggressive use 
elsewhere .. . and who knows where? 


Your truth dollars keep the 29 super- 


powered transmitters of the Radio Free 
Europe network on the air . . . broadcasting 
the truth behind the Iron Curtain... 
every hour of every day. 

Why your truth dollars? 

Because Radio Free Europe is a private, 
non-proht organization supported by the 
voluntary contributions of American busi- 
ness and the American people. And your 
doliars are urgently needed to keep it on 
the air .. . to help operate its transmitters, 
pay for its equipment and supplies, and its 
scores of announcers and news analysts in 
5 languages. 

Help keep the Reds in the red. Send 
your truth dollars to Crusade for Freedom, 
care of your local postmaster. 


FREEDOM IS NOT FREE! 
Your Dollars Are Needed To Keep Radio Free Europe On The Air 


CRUSADE for FREEDOM 
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tawa, split major job of re-supplying the 
Mid-Canada radar network for the 
RCAF. 

Okanagan claims to have the world’s 
largest commercial helicopter fleet, op 
erating 44 helicopters in its various 
companies throughout Canada. It has 
26 Bells, 17 Sikorsky S-55s and one 
Sikorsky S-58. 

Spartan has 24 helicopters in opera- 
tion and has been loaned nine Vertol 
H-21Bs by the RCAF for part of its 
Mid-Canada line supply job. Spartan 
operates a big helicopter overhaul plant 
at Ottawa, opened early in 1957. 

Kenting Helicopters, Ltd., Toronto, 
has three Sikorsky S-55s used for sup- 
plving bases on the Distant Early 
Warning radar network. It has been 
operating helicopters since 1947 

These three companies, as well as a 
number of smaller operators, do aerial 
mapping, photography and mining 
work for the Canadian federal and pro- 
vincial governments and for mining 
companies. They use a wide variety of 
single and twin-engined fixed aircraft 
and use helicopters for survey work. 


Aerial Surveys 


Much of the mining and oil develop- 
ment in Canada in the past 35 years 
has been the result of aerial surveying 
done before prospectors and geologists 
went in from the ground to stake 
claims. Practically all finds in recent 
years have been made as a result of 
studies done in comfortable offices 
from photographs and maps supplied 
by aerial surveyors. 

Special electromagnetic equipment 
has been developed to record mineral 
and oil deposits from the air. Data 
compiled electronically from this ait 
borne equipment has been used to de- 
cide where to send prospectors and 
geologists and diamond drilling teams 
in the far north, even to the Arctic 
Circle region 

In addition to doing photographic 
survey work for the Canadian govern- 
ment in the Arctic regions this vear, 
these firms and a number of others have 
currently under contract photographic 
survey jobs in the Caribbean and South 
America. Affiliated companies also have 
done survey work in the past vear for 
the British government in Antarctic 

While bulk of Canadian aviation 
manufacturing is for military produc- 
tion, Canada’s aircraft industry is grad- 
ually turning to civilian production for 
Canadian airlines as well as export sales 
Civilian transports have for a number 
of vears been sold throughout the world 
by de Havilland Aircraft of Canada 

Canadair is now turning to making 
transports for commercial users through- 
out the world and Avro Aircraft has an 
unnamed project underway which its 
officials will only say has commercial 
applications. 
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Patents applied for by North American Aviation, Inc. 
Developed and Manufactured by 
T.W. & C.B. SHERIDAN COMPANY under license. 


HOT FORMING & SIZING PRESS 


The first practical solution for an automatic method of straightening 
and finish forming of titanium and stainless steel parts comes from 
the joint efforts of North American Aviation Inc. and the Tk.W. & 
C.B. SHERIDAN COMPANY. 

The new Hot Forming and Sizing Presses offer many advantages 
to the metal working industries. In addition to the automatic re- 
moval of cans, wrinkles, buckles, and other inaccuracies, and the 
virtual elimination of all hand work, which, naturally, results in 
substantial savings of man hours and a sharp increase in unit pro- 
duction, there are substantial reductions in tooling costs, upgraded 
part quality, and absence of residual stresses. 

The plant tested operation of this new press has proved con- 
clusively its value to any manufacturer concerned with close toler- 
ance titanium and stainless steel parts, and has set a new standard 
of tolerance in production manufacture. 


Presses are available in standard sizes 
of 24” x 24”, 36” x 36” and 48” x, 48” 
with temperatures up to 1800° F. 


Reduces Labor Time Factor 13 5. Parts can be finished formed to 
to 1. minimum bend radii without 
cracking. 
Tool costs are lowered as dies 
_ can be made without allowance 
eliminated. for spring back or heat growth. 
99% of check and straightening . Parts can be produced without 
operations are eliminated. residual stresses to extreme ac- 
curacies and tolerance, including 
The Hot Press process permits joggles. 
induction of uniform stresses into . Quality parts produced by this 
the detail parts os they are process are effecting ao high re- 
processed. duction in fabrication hours. 


Benching and preliminary hand = ¢ 
finishing prior to processing is F 


For further information contact: 
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YOU HAVE 1-MILLIONTH OF A SECOND TO ANSWER! 


Athena, the Univa® Ground Guidance Computer 


for the Air Force ICBM TITAN is a fast thinker 


— phenomenally fast. 

At each point in its powered flight, there are 
an infinite number of paths the missile might fol- 
low. Only one represents the optimum trajectory. 
Athena must, therefore, make decisions involving 
months of human calculation in split seconds. An 
infinitesimal error could cause the missile to com- 
pletely miss its target. Traveling at speeds up to 
15,000 miles per hour, the missile continually “asks” 


IMMEDIATE OPENINGS FOR: 


Athena ‘“‘Which way?’’ —and faced with untold 
millions of possible answers, the computer instantly 
gives the right one. 
Fast thinking... the result of hard thinking and 
‘hard work on the part of Univac scientists and engi- 
neers. Univac is proud of the work these men are 
doing. In both the military and commercial fields, 
Univac offers experienced scientists and engineers 
full recognition of their achievements and an un- 
limited future in the field of electronic computers. 
Investigate the opportunities described below. 


SYSTEMS ENGINEERS — Advanced 
degrees in Engineering, Physics or 
Mathematics with systems and logical 
design experience on digital data 
processing systems. 


® Registered in U. S. Patent Office 


FIELD SERVICE ENGINEERS—Two 
or more years field experience on 
radar, TV and/or data-processing 
equipment. 


COMMUNICATION ENGINEERS— 
E. E.'s or Physicists with five or more 
years experience in communications 
and compatible systems. 


Address replies to: MR. R. K. PATTERSON, Dept. 3-13 


Remington. Fland Univac. 


DIVISION OF SPERRY RANO CORPORATION 


Univac Park « St. Paul 16, Minnesota 


RADAR ENGINEERS—E. E.'s or 
Physicists with five or more years 
experience. Knowledge of pulse-radar 
and electronic counter-measure 
devices. 
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SAAB J-32B ALL-WEATHER FIGHTER 


@ SWEDEN 


Swedish Airpower Modern and Versatile 


Stockholm—Unique industry-air force team forges and flies the planes that 
make up Sweden’s inventory of air power. 

The Royal Swedish Air Force (RSAF), commanded by Lt. Gen. Axel 
Ljungdahl, has been an independent military service since 1924. Its current 
strength is about 1,200 combat aircraft, mostly sweptwing jets. 

The Svenska Acroplan Aktiebolaget (Saab), a privately owned corpora- 
tion, formed in 1937 and merged with the Bofors organization in 1939, is this 
country’s only producer of military aircraft. 


Cooperation at all working and ad 
ninistrative levels between the Swedish 
ir force and Saab has given this little 
ountry a_ large, high-quality 
quipped with modern and_ versatile 
urcraft that can strike targets anywhere 
ilong the defense perimeter from bases 
invwhere in Sweden 

Sweden's strategic position makes its 
tough problem for air plan 
ners [his country, a little 
larger than California in size and about 
qual to New York City in population, 
defend a frontier that stretches 
from above the Arctic circle 1,200 mi 
south to the 56th parallel. That dis 
tance is roughly the airline distance 


xetween New York and Miami 


Obvious Threats 


he threats ire 
night be a land strike across the north 
rn border or an assault 
icross the cold waters of the Baltic 
Sea, accompanied by air attacks. Or an 
nemy might strike only by air at the 
populous and industrial southern por 
it northern militar 


force 


icfense a 


to solve 


nust 


obvious 


amphibious 


tion and bases 


These threats pose obvious prob- 


lems, to which there is only one 
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There 


clean- 


cut solution: Swedish airpower must be 
in all-weather striking force, 
of mounting either defensive or 


alr OTF 


capable 
often 
against surface 


ilong the 


sive operations 


anvwhere defense 


targets 
perimeter of the country 
For this tough task, 


: LJ 
sweden could 


today count on abot 1,200 coml 
urplanes mK 
with ti 
jority of these 
Flying 
clining years 
lifespan. Al 
tion of the air defen: 
100 Hawker Hunters, | 
Britain as a stop-gay 


cars igo 


stly all sweptwing 


insonic performa Uhe 


Barrel fighter now the 
of thei | 


Air Strength 


Lhe ill tren 


SAAB J-35 DRAGON INTERCEPTORS 
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Getting set for jet-age traffic at 27 leading U. S. airports 


“More sky to fly in”—the goal of the Civil Aeronautics Admin- 
istration—is near realization. The first of the new Raytheon 
Flight-Tracker radars ordered by C.A.A. is now being installed 
at Indianapolis. Installations at six other major cities will 
follow shortly, and the nation-wide system linking 27 airports 
is scheduled for completion this fall. 


Flight-Tracker radars help safeguard aircraft in every stage 
of flight. They detect and track planes in any weather—even 
in storms—pinpoint position of four-engine transports up to 
200 miles distant, at altitudes up to 70,000 feet. 


evN This new equipment, designed and built 

Raytheon radars at 27 of the 31 heavily circled areas , : . 

will soon be operating as part of C.A.A.’'s flight con- by Ray theon, will speed schedules, 

trol network. Light circles indicate future coverage. reduce airlane congestion. By readying 
the skyways for the Jet Age, Raytheon 
helps solve a major U.S. transportation 

ENGINEERS and SCIENTISTS: for challenging opportuni- problem—air traffic control. Excellence in Electronics 

ties with a growing company in all phases of electronics, 

please write E. H. Herlin, Professional Personnel Coordinator. RAYTHEON MANUFACTURING COMPANY, WALTHAM, MASS. 
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naisance and “far-north” fighter unit. 

Only one air force wing has all- 
weather capability now, and as any 
wintertime visitor to Sweden will con- 
firm, this is not enough. Bad weather 
is so predictable during the winter that 
Saab schedules overhauls then on its 
prototype flight test airplanes, knowing 
full well that the chances of fiving 
them during that period are very small. 
\ll-weather capability will be rapidly 
increased through the next few months 
as squadrons are built up with an A/W 
version of the Saab Lansen. 

Ground environment radar, similar 
to the U.S. Sage setup, is under devel- 
opment for Swedish defense now, but 
won't be available until the 1960s as 
an operational system. By then, the 
Swedish air force should have substan- 
tial quantities of the Saab J-35 Draken 
with all-weather capability, air-to-air 
missiles and combat speeds in the 
Mach 2 class. 

Sweden’s planning for the atomic 
ige has shown foresight. Saab’s under 
ground factory, completed before the 
end of World War II, and the air 
force’s ready-alert underground hangars 
ire two examples of atomic-age plan- 
ning translated into quick action. 

Sweden’s strategists also realized that 
pure dispersion was not the answer for 
attack by nuclear weapons. There is 
no such thing as a dispersed force cen- 
tered around an airfield, they argued, 
if the enemy is using nuclear weapons. 
(heir solution has been to build sepa- 
rate air bases, operated on a standby- 
ilert basis, so that if a nuclear strike 
came, the force could be in the air and 
doing damage to the enemy while he 
was hitting their bases 


Air Board Task 


Combined jobs of research, develop- 
ment and procurement for the Swedish 
iir force are done by the Air Board, an 
organization corresponding to a muinia- 
ture merged USAF Air Material Com- 
mand and Air Research and Develop- 
ment Command. The board combines 
both staff and executive functions, 
supervises and does some of the basic 
research and primary development—it 
was an Air Board scientist who devel- 
oped the extremely effective after- 
burners used on both the Saab J-29 and 
Draken—and spends the money for 
procurement 

(his last function drew the fire of 
some Swedish parliamentarians who 
criticized the board’s 1957 deficit of 
$35 million, a substantial portion of 
the usual annual budget of about 
$1,600 million. Comments about mis- 
management were passed in open ses 
sions of the government; the furore 
forced Lt. Gen. Ljungdahl to make 
public comment against the govern- 
ment’s accusations. Ljungdahl’s strong- 
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NOW, Data Plotting 


Direct from 


Magnetic Tarp 


For the man who’s got numbers 
and needs curves... The Beckman 
Tape-to-Curve Converter makes 
high-speed X-Y plots directly from 
magnetic tapes containing raw digital data or computed output 
from electronic data computing machines. It makes up to 
100 separate plots, 1000 points, in 30 minutes — nine plots per 
30°x 30” sheet. 
Tedious, time-consuming manual plotting is eliminated, 
and middle-step conversion from tape to punch cards is 
outmoded. Cards are used for programming and control only. 
Separate cards for time and point address afford flexibility 
for plotting one channel against another, one channel against 
time, or one channel against an absolute nominal value. 
Accurate, reliable digital-to-analog conversion is accomplished 
by Beckman DAC’s, proved in countless systems applications. 
The Beckman Tape-to-Curve Converter is an invaluable 
supplement to users of IBM 700 series and IBM 650’s equipped 
with magnetic tape. It is essential in any application where 
the rapid plotting of large quantities of data is important — from 
the evaluation of geophysical data to the graphical depiction 
of chemical processes, aircraft tests, or business statistics. 
For more information on the Beckman Tape-to-Curve Converter 
or other modern data handling systems, write for Data File 31)-14-7 
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This typical data plotting installation consists of the Beckman 


Tape-to-Curve Converter, IBM Reproducing Punch, 1BM 
Magnetic Tape Unit, and an Electronic Associates Variplotter. 
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Beckman:/. 2: 
Systems Division 
$25 N. Muller Ave., Anaheim, Cali/ 


a division af Beckman Instruments, Inc 
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by an Eastern aircraft 
Milelaltiielaitic:) aes m@)n | = 
sYoy aw alall 4 
engineered 
machine 





Over 50 years of machine 
rebuilding experience stands 
behind every Botwinik engineered machine. Based on 
the requirements of a large 
Eastern aircraft manufacturer, 
Botwinik used the base, uprights 
and rail of an outmoded double - 
. housing planer to construct a 
hydraulically operated and tracer 
¢ontrotied swarfing and spar milling machine. 
Botwinik’s operation saved the owners $250,000. 


hist Gebwtat: selon. pour mnechiae tect coballéleg prébleas. - 
__NO JOB TOO BIG OR TOO SMALL — NO FIELD TOO BASIC OR TOO TECHNICAL 


Write for information on specia ee 
BOTWINIK BROTHERS af ‘MASS., ane 
2-20 Sherman St. 4 Worcester, Mass. 
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est point is the long lead time between 
placing an order and having to pay for 
it. During recent years real wages have 
increased by 12-18%, sanctioned of 
course by the government, and_ this 
represented the major portion of the 
deficit 


Air Budget 

Sweden’s defense budget has been 
considerably increased from the pre 
liminary estimates to a current pro 
posed value of about $520 million 
Normal proportion allotted to the ai 
force is about 40%; if that figure r 
mains unchanged, the RSAF can 
expect to have about $208 million 
this vear. 

Defense costs will be permitted to 
increase by about 2.5% per year to 
compensate for increased costs of tech 
nical development, and there will also 
be compensation for the “automatic” 
price increases. Considerable money is 
expected to go to nuclear research 
weapons research. 

This budget for Fiscal 1958-1959 is 
based on an agreement between the 
four political parties and is the basis of 
their definite proposal to Parliament 
Exact distribution of the final approved 
budget is subject to the recommenda 
tion of military experts. 

There is no question but that Swe 
tien gets good value for its airpower 
money. On a total annual budget that 
will this vear approximate about $200 
million, the RSAF maintains and op 
erates a 1,200-plane air force and buys 
new equipment as well. 

With the exception of a few units 
in the air force, all of this new equip 
ment comes from one organization 
Svenska Aeroplan Aktiebolaget (Saab). 
[his privately-owned enterprise works 
in closest cooperation with the air force 
and the air board 

The company has its main produc 
tion plant and corporate headquarters 
at Linképing, about 100 mi. south of 
Stockholm, plus some other satellite 
plants and offices. Total employment 
is about 7,000. Last year’s profit was 
about $1.4 million. 


Current Production 

Saab’s underground parts factory and 
above-ground component and assembly 
shops are currently concentrating on 
building up production of the J-35 
Draken while maintaining the peak 
production level of J-32 Lansens. Some 
modernization work is being done in 
bringing the J-29 “Flying Barrels” up 
to-date to give them an operational life 
approaching a decade. They entered 
service in 1951 as the first sweptwing 
fighters in Europe and stayed in pro- 
duction until two years ago when the 
Lansen began to supersede them on 
the lines. 
Biggest allotted 


production space 
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Sremnotrex 


I seflon 


Saves SPACE 
and WEIGHT on 
North American 
Super Sabre 




























































Stratofex preformed 
TEFLON* hose assemblies 
on the North American 
Super Sabre are designed 
to clear obstructions; make 
connections with the 
shortest possible hose 


length to save space and 















weight. Stratoflex pre- 
formed can be pre-shaped 
to any configuration to 










minimize your design 








problems. 
Write for information. 









“TEFLON is a registered 
DuPont trademark. 














Available in sizes from 
—4 to —20., Corrosion 
resistant, high tempera- 
ture or lightweight types 
with standard or special 
bend fittings available 





































TRATOERL 


P.O. Box 10398 « Fort Worth. Texas 


in Canada: Stratoflex of Canada, Inc. 
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Branch Plants: Los Angeles, Fort Wayne, Toronto 









SALES OFFICES: 
Atlanta, Chicago, 
Dayton, Detroit, 
Houston, Kansas 
City, Los Angeles, 

New York, 
Pittsburgh, 

San Francisco, 

Seattle, Toronto, 
Tulsa 
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ANOTHER 


ADEL M\ ReD acutevenens 


New Electric Motor Driven 
Hydraulic POWER PACKAGE 
For Guided Missiles 


POWERFUL + SMALL + COMPACT 
RELIABLE + LIGHTWEIGHT 


SUPERIOR PERFORMANCE 











Weveloped, qualified and produced 
Bmeet or exceed exacting specifications. 


Reseurch 


Design 
é 
' 


Development 


} 
Qualification Testing | P R E * | S l O N 
L¥ PRODUCTS 


A DIVISION OF GENERAL METALS CORPORATION 
| j BURBANK, CALIFORNIA 
DISTRICT OFFICES: MINEOLA « DAYTON e¢ WICHITA « TORONTO 
ADEL designs and vanaf aircraft products in the following major categories: 


a ~) 
“35 [ae bly 


Hydraulic & Pneumatic Anti-Icing, Heater & Engine Hi-Temp abe & Electric Motor Driven 
Control Equipment Fuel System Equipment Accessories Solenoid Operated Valves Hydraulic Power Packages 


Precision Production 
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to the Lansen, in these three versions: 
e Lansen A-32A all-weather attack-ver- 
sion which began service with the 
RSAF in late 1955. It will arm all 
attack units. The plane is powered by 
a Swedish-built Rolls-Royce Avon 
RA.7R with afterburner. Armament is 
four 20-mm. cannon in the fuselage 
nose, plus external stores including un- 
guided rockets, bombs, napalm tanks 
and Type 304 guided missiles 

e Lansen J-32B all-weather fighter, in 
tended to give the RSAF increased ca 
pability in this field where only one 
wing of aging de Havilland Venoms 
is now operational. Plane is basically a 
standard Lansen with a_ higher-thrust 
Swedish-built Avon plus the usual fire 
control equipment, and navigational 
avionic equipment and heavier arma- 
ment. 

eLansen $-32C photo-reconnaissance 
model for both conventional and radar 
reconnaissance. Plane is scheduled to 
go into service soon, replacing the last 
of the piston-engined aircraft in com- 
bat wings. Only obvious external 
difference is in the changed nose shape 
to accommodate cameras. Basic di 
mensions, powerplant and layout of 
the Lansen remam unchanged. 

Next aircraft to hit the production 
lines will be the double-delta J-35 
Draken, a fighter-interceptor with a 
lot of development life built in. Three 
prototypes have been flying for more 
than two years under the rugged opera 
tional conditions of Sweden’s north- 
iand areas. 


Night Fighter 


First production airplane now has 
joined the three prototypes and first 
deliveries to the RSAF are expected in 
about one year. First of these airplanes 
delivered will have night-fighter ca 
pability, and later models will be com- 
pletely all-weather. Developments of 
the airplane now in design stages will 
raise the plane’s speed performance to 
the Mach 2 level and introduce air-to- 
air rockets and missiles as armament. 

Draken prototype flew in late Oc 
tober, 1955, and production build-up 
started in 1956. First intended as a 
replacement for the J-29, the Draken 
has been named as the RSAF’s stand- 
ard equipment for light attack roles 
as well as the fighter-intercept job. 

Performance range of the plane is 
outstanding, from a high speed of over 
1,000 mph. to a normal stall speed of 
about 130 mph. During controlled 
flight tests it has been flown under 
control at altitude down to about 120 
mph. Short field performance is also 
outstanding. Normal landings with 
service pilots should require about 
2,000 ft. of runway, using both the 
normal wheel brakes and the brake 
parachute. Saab pilots, more familiar 
with the plane, have made minimum- 
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distance landings of less than 1,500 ft. 
without overheating the brakes. These 
landings have been made with steep 
approaches typical of service condi- 
tons. 

Operational takeoff runs should be 
about 2,000 ft., and as pilots gain 
familiarity with the airplane, should 
decrease to less than 1,500 ft 


Swedish Missiles 


Development work on Swedish 
guided missiles has been primarily a 
government responsibility until a_ re 
cent policy change which now brings 
industry into the business. ‘Two missiles 
have reached service test stage 


@ SWEDEN 


e Type 304 “attack” missile, presum- 
ably an air-to-surface guided bomb 
This weapon has been developed as 
armament for the Saab Lansen A-32A 
Powerplant is a rocket motor, and 
guidance is all-weather. The 304 is a 
canard-configuration, with low-aspect 
ratio wings mounting vertical surfaces 
at their tips to give some endplate 
effect. Forward on the ogival nose are 
horizontal controls 

ship- 


mounted vertical 
e Type 315  surface-to-surface 
launched missile. [his weapon uses a 
built-in rocket what ap 
pears to be a pulseyet engine as a sus 
powerplant Guidance is all 
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Rome—Italy’s Air Force, for a quarter 
of a century an independent military 
service, has beaten many of its post- 
war difficulties and made the difhcult 
transition to an all-jet operational arm. 

Military observers here are most en- 
thusiastic about the Italian Air Force 
in every aspect. They cite its very high 
availability rate—around 75% of any 
squadron's strength is operational at 
all times—or the overall low acci 
dent rate or the gunnery championship 
they took from the Turkish and Greek 
Air Forces, no slouches in gunnery. 

But the highest praise comes from 
USAF officers working in the field with 
the Italian units. Said one Korean 
combat veteran, “I'd fly wing on any of 
these boys anytime.” In most airmen’s 
books that is the ultimate compliment. 


Wartime Record 


It hasn’t been an easy job for the 
Italians to work up to their current 
status. Their showing as an air force 
in World War II was spotty. But be- 
fore they were plunged into the war 
most of them didn’t want, they had a 
strong air force, with advanced designs 
based on highly developed aerodynamic 
and structural features ahead of most 
of their contemporaries. 

They began postwar life with hand- 
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outs of surplus, tired USAF equipment. 
They bought de Havilland Vampires 
as their first approach to operational 
status with jets, later graduated to the 
more complex and heavier machines like 
the Republic F-84G. Now their equip 
ment 1s largely sweptwing, with Fiat 
built North American F-S6Ks, Canad- 
air-built North American Sabre 4s, and 
Republic F-84Fs and RF-84Fs form 
ing the major combat strength 

Italian Air Force has three missions 
air defense, ground support and naval 
support. Its air defense job is geared 
to the needs of Italy, both as a country 
and as a part of the long NATO chain 
stretching around the Iron Curtain 
Italy is a 600-mi. link in that chain, 
parallel to the frontiers of Czecho 
slovakia, Hungary and Roumania, and 
strategically is in an excellent position 
to base interceptors against any major 
strike over that fronticr. 

Recent reorganization of the Italian 
Air Force divided the defense problem 
into three sectors, placed each sector 
under control of an area commander. 
His authority extends over the opera 
tional units in his area. 

With 20 applications for each avail 
able spot in the Italian Air Academy, 
there is no shortage of prospective off 
cer candidates. Neither is recruiting 


@ ITALY 


FIAT G.91 ARMAMENT 


Italian Air Growth Sparked by Jets 


any problem, with respect to quantity 
or quality. The legendary driving abil 
ity of the Italian shows up in his su 
perb performance as an individual pilot 
His innate mechanical ability pays off 
in the maintenance echelons, wher 
fewer numbers accomplish the 
jobs as their counterparts in the USAI 
and can show a higher plane availabilits 


SA TTI 


besides 

It’s in money for aircraft that 
the Italian Air Force really hurts. Said 
one high staff officer, “Our money for 
new equipment is so low it’s just not 
possible to buy anything We can 
support some complementary material 
and buy a few prototypes to keep the 
industry’s technical people alive Bx 
vond that, we equip with U. S. hand 
outs 


new 


Wartime Losses 


Italv’s aircraft industry beaten 
almost to death by the war. Its best 
experimental equipment was appropria 
ted by the German allies; the super 
sonic wind tunnel at Guidonia, which 
was the world’s first data-producing 
supersonic tunnel, was dismantled bi 
the Germans and started on the jour 
ney north. It never completed th« 
trip and rusted to partial ruin in open 
freight cars on a siding. Plants 


was 


we'c 
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backed by a national service hookup? 
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25 South Broodway, White Plains, N. Y. 
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bombed, and completely destroved. ‘The 
country came out of the war beaten, 
grindingly poor, and with its national 
morale at its lowest ebb. 

Now there is some life again in in 
dustry, although nothing like its war- 
time or prewar standing. ‘The aircraft 
industry is represented by a handful 
of the old names—Fiat, Macchi, Piaggio 

and a handful of small-scale manufac- 
turers. 


Industrial Capacity 


Biggest potential for Italian aircraft 
production lies in the extensive plant 
area of Fiat’s aviation division, centered 
around the company’s headquarters in 
lurin. Backing up the huge production 
area, now turning out North American 
F-86Ks under license and an_ initial 
quantity of Fiat's G.91 for tactical 
trials, are the company’s large-scale re 
search and development facilities 

Fiat, well along with the first batch 
of 30 G.9l1s, is currently negotiating 
with the Italian government for pro- 
duction of 20 G.91T two-place trainers 
which are basically similar to the G.9] 
and share a large number of inter 
changeable parts with the fighter 

The G.91A, with a slatted leading 
edge wing and integral wing tanks, 1s 
in development now. Extra fuel gained 
is about 90 gal. Weight increase is 
about 880 Ib. of which about 660 is 
fuel and the rest is structure. 

Slats mean the G.91 will be able to 
pull more Gs, turn tighter at the same 
speed; takeoff distance also will be cut 
by about one-quarter, the company fig- 
ures. It quotes takeoff distance from 
a grass runway as about 1,600 ft. with- 
out external loads and about 2,000 ft. 
with the loads, against comparable cur 
rent figures of 2,000 and 2,500 ft 

Range increase estimated is 10% 

Work continues on a_ photo-recon 
naisance version of the G.91, desig 
nated the G.QIR. Comments by 
NATO officers during the recent Bre 
tigny trials have encouraged the com- 
pany to continue this work. 


New Helicopter 


Most recently, a design team has 
started work on a cold-jet tip drive heli- 
copter with financial support for the 
project coming from both the Italian 
government and the Mutual Weapons 
Development Program. Tests of some 
helicopter components began last March 
and are still under way. Company 
sources say*the scheduled flight date 
is this year, but some observers think 
this is somewhat optimistic. 

A series of small gas turbines in 
thrust categories up to 6,000 Ib. is being 
developed actively by Fiat. The com- 
pany’s first jet engine was the recent 
+002 design, which developed about 
550 Ib. of thrust. Later engines have 
increased the thrust range available, 
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possible individual adjustment of sensitivity and optimum damping 
at the selected temperature. Extremely rugged, the 4-120 has a 
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5 New Nickel Alloys 
For High Temperature Engine Parts 


Inco has produced five new alloys for the aircraft industry which have improved high temperature characteristics 


INCOLOY “T’’* titanium-containing 
nickel-iron-chromium alloy—a modification 
of Incoloy* nickel-iron-chromium alloy with 
improved tensile and rupture properties. 
Has excellént oxidation resistance up to 
1600°-1700°F. 


Application: For combustion 
liners and other components where 
stresses are moderate and temper- 
atures range up to about 1800°F. 





INCOLOY “901”’* nickel-iron-chromium 
alloy— matches the mechanical properties 
of Inconel “X”* age-hardenable nickel- 
chromium alloy at temperatures up to 
1350°F. 


Application: Turbine disks and 
similar components where high 
tensile, creep and rupture strength 
are needed in the 1000°-1400°F 
range. 





INCONEL ‘'700”’* age-hardenable 
nickel-cobalt-chromium alloy has excellent 
high temperature strength characteristics 
and good oxidation and corrosion resist- 
ance. It extends the operating temperature 
range 100°F above that of Inconel “X” 
for the same rupture strength. 


Application: For turbine blades 
that operate around 1650°F. 





INCONEL “702”* aluminum-containing 
nickel-chromium alloy shows moderate 
strength, exceptional oxidation resistance 
at high temperatures (2000°-2400°F). 


Application: For combustion 
liners and after-burners where 
extremely high temperatures are 
encountered. 





INCONEL “713C”’* nickel-chromium 
cast alloy has outstanding rupture strength 
at 1700° and higher, exceptional. fatigue 
resistance, good castability. 


Application: For turbine blades 
in advanced engines. 





Do you want more data on these 
new INCO Nickel Alloys? Informa- 
tion on the forms and sizes you can 
get? Technical assistance to solve 
a metal problem with corrosion, 


high temperature, or other destruc- 
tive conditions? 
You only need to ask us. 


“Registered trademark 
The INTERNATIONAL NICKEL COMPANY, Inc. 
67 WallStreet yféy New York 5,N.Y. 
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and one of these is a powerplant in the 
Bristol Orpheus class which has been 
designed and tested in component form 
as a prospective powerplant for the 
G.91. 


Vespas and Flying Boats 

Piaggio & Co., once one of Italy's 
biggest aircraft constructors, is making 
a slow comeback to its former high po- 
sition. Best known among non-aviation 
enthusiasts because of its Vespa motor- 
scooter, the family car of Europe, Piag- 
gio has two aircraft in current produc- 
tion and two more in development 
stages. 

Largest recent order placed with the 
Genoa company has been West Ger- 
many’s order for 75 P-149 piston- 
engined trainers. Major production 
of the airplane will actually be done 
in Germany by Focke-Wulf, now start- 
ing delivery on the first few of its 
contract total of 196. Piaggio had de- 
livered 62 airplanes by mid-January, ex- 
pects to complete the contract soon. 
There is a possibility that the airplane 
production line will be continued at a 
lower rate. 

Piaggio’s P-136L amphibian, known 
in the United States as the Trecker 
Gull, was planned around a yearly pros- 
pective sales figure between 25 and 40 
units. Present pace is a little slower 
than this, but the company feels it 
may pick up. A landplane development 
of this amphibian, the P-166, is now 


in a rigorous flight test program to ob- 
tain Italian registration and CAA ap- 
proval at the same time. 

Experimental work centers around 
an air-sea rescue flying boat, the P-155, 
ordered in prototype form by the 


Italian government. First publicly 
shown in three versions in model form 
at the Paris Air Show, the flying boat 
features a high length-beam ratio hull 
and a designed-in flexibility of the 
powerplant units. Alternate versions of 
the plane have been proposed as anti- 
submarine craft and as civil transports, 
using either turboprop or piston en- 
gines. 

Prospective sales for the civil flying 
boat might be 20 units, for the anti- 
sub version might be 10. 


Production Helicopters 

Only current producer of rotary- 
wing craft in Italy is Costruzione Acro 
nautiche Giovanni Agusta near Milan’s 
airport. On the company’s lines are 
the Bell-licensed Model 47G, G-2 and 
H_ helicopters, and development work 
is well along on two advanced proj- 
ects. One of these is in collaboration 
with Bell Helicopter Corp., and the 
other is a completely Agusta job. 

Like other Italian companies whose 
acronautical activities were curtailed 
after the war, Agusta started the come- 
back trail with non-flying products. 
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“The reason birds can fly... is simply that they have 
perfect faith, for to have faith is to have wings.” 
... Sir James Matthew Barrie 


When science began, man's faith in his own judgment often 
preceded the established fact. Today, however, with aerodynam- 
ics and other sciences faith is based on fact. 


Cornelius products are among the thousands of individual com- 
ponents selected for use on a very advanced design aircraft being 
readied for its first flight. The planners, designers, engineers and 
analysts responsible for this aircraft have great faith, because of 
experience, in each individual component which will be used. 

The Cornelius Company has been awarded prime responsibility for 
the pneumatic and gaseous nitrogen systems of this aircraft. As a re- 
sult of this responsibility Cornelius has perfected the FIRST 275° F. 
pneumatic system for U. S. aircraft. In this “system of the future” are 
13 Cornelius components, including a new 3000 psi, 8 cfm, hydraulic 
motor driven compressor. 


Faith is not an idle word at The Cornelius Company. It has two impor 
tant meanings. First, it represents a trust customers have placed in us, and 
secondly, it is an expression of our confidence in ourselves. For assistance 
with any pneumatic, gaseous or hydraulic problem, concerning missiles or 


aircraft, write or call a Cornelius Sales Engineer today 


Warcn ror 
COMING THE - 
ANNOUNCEMENT 
New Cornelius | 
COMPANY 


Hydraulic Pumps 
and Motors! wiamanenn * : common 
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The Tele-Dynamics 2002 Series miniatur- 
ized fm receivers are designed to meet con- 
ditions and characteristics required in 
drone, aircraft and missile service . . . and 
are presently being utilized in both IRBM 
and ICBM programs. 


Modular sub-assembly construction, com- 
plete plug-in interchangeability, miniature 
size and weight allow 2002 receivers to be 
adapted to meet a variety of application 
and space requirements. The unit shown 
above is one of many configurations avail- 
able. It can be used in service without shock 


RUGGED RELIABLE MINIATURIZED SELECTIVE STABLE SENSITIVE 


or vibration isolators. Design, construction 
and performance art in accordance with 
military specification requirements. 


Special pressurized cases can be supplied to 
permit use for altitudes up to 200,000 feet. 
Unit has been designed to meet radio inter- 
ference levels of MIL-I-6181 and MIL-I- 
6910. Available for 28 Volt DC and 6.3 Volt 
AC operation. 


Unit shown is Type 2002—5%%" W. x 434” 
H. x 93%’ D. Weight 81 lbs. (other config- 
urations to meet your design requirements). 


Write today for complete technical specifications on Type 2002 
as well as for Tele-Dynamics complete line of remote 
instrumentation equipments, systems and services. 


YNAMICS INC. 


A Raymond Aosen Corporation 


© MISSILE AND AIRCRAFT 
TELEMETERING 

© MISSILE AND DRONE 
GUIDANCE 

© DATA ACQUISITION AND 
HANDLING SYSTEMS 

© COMMUNICATIONS 

5000 PARKSIDE AVENUE * PHILADELPHIA 31, PA. 


Regional Offices: 15016 Ventura Bivd., Sherman Oaks, Los Angeles, California 
305 Washington Avenue, S.E., Albuquerque, New Mexico 
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First postwar development was a hot 
racing motorcycle which promptly 
picked up five world records and made 
the company name known. Now it 
makes a light pickup truck and motor- 
cvcles in addition to the helicopter 
production. 

More than 300 Bell-designed heli- 
copters have been sold by the com 
pany, which holds an exclusive sales 
franchise for Italy but must compete 
with Bell and its agents in the rest 
of Europe. The 47) Ranger is just be 
ginning to move, and Agusta has sold 
about a half-dozen 

A four-engined feederliner replace 
ment for the DC-3 is taking shape cn 
the floor of Agusta’s experimental shop 
and should now be flying. Designed by 
Agusta’s chief engineer Filippo Zappata, 
wartime bomber designer for Breda, 
the plane is powered by four Alvis 
Leonides piston engines, seats 26 peo- 
ple in two rows of single seats. ‘lwo 
have been ordered as VIP transports 
by the Italian Defense Ministry, and 
the company hopes to sell some for in- 
ternal services 


New Jet Trainer 


One of Italy’s latest designs is the 
MB 326 jet trainer, designed by Baz- 
zocchi and built in the Varese shops of 
\cronautica Macchi. The plane first 
flew last December. 

Powerplant is an Armstrong Siddeley 
Viper turbojet in the fuselage, fed from 
elliptical wing root intakes. Both pilot 
ind instructor have lightweight Martin 
Baker ejection seats. Armament instal 
lations include guns, rockets and bombs 
for weapons traiming 

Macchi is another of the historical 
names in Italian aviation, having been 
the constructor of the famous Macchi- 
Castoldi racing seaplane which took 
the Schneider trophy for the Italians 
with a speed of 440 mph. in 1934. Pro 
ducer of fighters during the second 
world war, Macchi in the postwar era 
became a subcontractor and component 
manufacturer and as such made a major 
contribution to the Fiat F-86K produc- 
tion program. Quality of their work 
was very high and loudly praised by 
Fiat. 

Italy’s aircraft industry includes many 
small-scale factories, building low-quan- 
tity batches of sport or touring airplanes 
such as the Aviamilano F.8 Falco and 
their newest F.14 Nibbio, both de- 
signed by engineer Stelo Frati. The 
market for such aircraft is necessarily 
limited in Italy because of high initial 
ind operating costs; but such com- 
panies manage to sell a dozen or so 
airplanes. 

Their brightest hope is that business 
fiving will come to Europe one day, 
instead of continuing to be regarded 
as an expensive way to keep appoint- 
ments. 
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COLVIN ALTITUDE-AIR SPEED 
TRANSDUCERS... combine the finest 


in accuracy, stability and light weight. 
One instrument * One set of connections 
Write for Technical Bulletin 425-AL 


COLVIN LABORATORIES, INC. 
364 Glenwood Avenue, East Orange, N. J. 
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ULTRASONIC 
IMMERSION 
TESTING . . 


pO 
P oN 
fe 
an essential 
inspection tool in 
aviation industry 


In engine and airframe manufacture | 


where parts are irregular in contour, 
Sperry Ultrasonic Immersion Testing 
is the ideal inspection technique. 


Sperry Ultrasonic Immersion Testing | 


systems not only locate internal flaws 
accurately and with the greatest reli- 
abitity, but also result in great savings 
in material and inspection time. One 
Sperry tape-programmed automatic 
installation is estimated to have cut 
inspection time by more than 80% at a 
large jet rotor plant. 

Based on the Ultrasonic Reflecto- 
scope, equipment ranges from simple 
manually operated instruments to com- 
pletely automated tape-programmed 
devices. Immersion tanks are made by 
Sperry in several standard sizes or are 
custom-built to your specifications. 

ys 


Sperry Ultrasonic Immersion Testing 
can save you time and money.. - write | 
today for details. 


SS 


SPERRY PRODUCTS, INC. 
803 Sheiter Rock Road 
, Danbury, Conn. 
FIRST IN ULTRASONIC INSPECTION 
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FUJI TIF2 TRAINER 


Japan Continues Air Expansion 


Tokyo—Japan made important strides 
last year toward development of a 
strong air force and aircraft industry. 
Highlights of this progress: 

e The Japan Air Self-Defense Force 
expanded during the year from 519 

» 788 aircraft, ‘with much of the in- 
crease consisting of domestically made 
i-86Fs and T-33As. 
¢ Fuji Heavy Industries 
Japan’s first home designed 
TI1F2 intermediate trainer 
e Earnings from aircraft sales and over- 
haul orders skyrocketed from about $10 
million to $23 million. 

Airpower development has _never- 
theless been hampered by budgetary 
shortages, political barriers to runway 
extension, lack of sufficient skilled main- 
tenance personnel, a sluggish parts sup- 
ply system, and a weak ground support 
system. These shortcomings are re 
fiected in the fact that 20 accidents oc- 
curred during the year. However, they 


turned out 
jet—the 


are gradually being improved as the four- 


year-old JASDF grows to maturity. 

Two new F 86" wings were established 
in 1957—the 2nd Wing at Chitose, 
Hokkaido; the 3rd Wing at Mat- 
sushima, northern Honshu. The 40 
planes of the former will be increased 
to 60, the 10 of the latter to more than 
50 in 1958. A 4th Wing will be acti- 
vated next summer, probably at Mat 
sushima. The Ist Wing, consisting of 
70 aircraft, was set up at Hamamatsu 
central Honshu, in 1956. 


Military Boost 


By the end of 1958, the JASDF is 
expected to embrace 944 planes, in- 
cluding 630 jets. F-86Fs are scheduled 
to increase from 240 (71 domestically 
made) to 360; T-33As from 190 (124 
domestically made) to 200; F-86Ds 


from 4 to 60: C-46s from 35 to 38; 
H-19’s from 2 to 4. 


In addition, 5 experimental T1F2 in- 
termediate jet trainers will be used. 
There will be no boost in T-34s (138), 
T-6s (176), T-28s (1), or Kawasaki KAL 
liaison planes. 

JASDF personnel will probably jump 
from 22,000 (including 100 jet pilots) 
to 30,000 (200 jet pilots). About 500 
pilots are now being trained, including 
more than two dozen in the U.S. 


Construction 


An estimated $5 billion was spent on 
air base construction in 1957. Two new 
bases were completed—Yanome, north- 
ern Honshu (runway: 5,000 ft.) and 
Utsunomiva, near Tokvo (6,000 ft.). 
In addition, the runway at Hamamatsu 
was extended from 4,600 to 8,000 ft. 

A new base (8,000 ft.) at Nvutabaru, 
south Kyushu, will be ready for use 
this spring and a new runway at 
Matsushima (8,000 ft.) will be com- 
pleted in June. Work may start in 
1958 on two additional bases—at 
Hyakurigahara, near Tokyo, and an 
undetermined site in central Honshu 
(8,000 ft.) if land is made available. 

The USAF released two bases to the 
Japanese in 1957—Tsuiki, north Kyushu, 
and Matsushima. The JASDF hopes 
that bases at Miho in northwest 
Honshu and Chitose, will be trans- 
ferred this year. 

Expansion of the JASDF has in no 
small way been made possible by the 
rapid growth of Japan’s aircraft indus 
try. The $23 million sales it registered 
last vear includes $12.7 million for 
airframes and engines, $3 million for 
instruments and accessories, $7 million 
for overhauling. 

Investment in new facilities 
amounted to about $11.2 million. This 
is far less than the $16 million spent 
in 1956, mostly for F-86 and T-33 
production facilities, but is likely to rise 
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sharply this year in preparation for the 
production of other U.S. aircraft. 

Kawasaki Aircraft last year assembled 
90 T-33As, in addition to 33 in 1956, 
and will turn out another 87 by March 
1959 when the 210-plane program is 
due to end. Eighty per cent of the parts 
are now produced in Japan. 

Kawasaki will assemble the P2V/7, 
starting in October 1959. It will turn 
out one plane per month over a period 
of 42 months, ending in April 1963. 
Cost of the program will run to about 
$70 million, to be met by Japan and 
the U.S. on a 50-50 basis. 

Kawasaki is also hoping for a go- 
ahead on an F-104 program, which 
would be carried out simultaneously 
with the P2V7 project. The govern- 
ment will shortly select this plane, the 
F-100, the F11F, or the N-156 for pro 
duction in Japan. 

The company hopes to boost output 
of Bell 47G2 helicopters from 21 to 30 
by the end of 1958. Total aircraft sales 
in 1957: $10.2 million. 

Mitsubishi assembled 69 F-86s in 
1957. It turned out four in 1956 and 
will complete the remainder of the 300- 
plane project by March 1960. 

Mitsubishi spent $2.5 million in 
1957 on new F-86 production facilities, 
including a hangar and testing facilities 
at its Komaki plant. 


Helicopters 

Mitsubishi is now awaiting govern- 
ment approval of a project for the pro- 
duction of 30 Sikorsky $-55 helicopters. 
The program, which would cover a five- 
year period starting in March 1959, 
calls for payment of an initial $150,000 
and 5% royalties to Sikorsky. Mitsu- 
bishi would probably turn out the larger 
S-58 in the future. Total aircraft sales 
in 1957: $6.6 million. 

Fuji Heavy Industries produced two 
T1F2 intermediate jet trainers in 1957 
—one load test airframe, one prototype 
—using a Bristol Orpheus engine. An 
other prototype will be completed in 
February, two other T1F2s later this 
year. 

Fuji manufactured 22 T-34s, three 
L19s (production started in 1957), and 
14 LM-Is in 1957. Total aircraft sales 
$3 million. 

Ishikawajima Heavy Industries started 
production of J47 engine parts for the 
F-86 last vear. The first experimental 
output will be delivered to the JASDF 
in March. 

The Nippon Jet Engine Co. turned 
out two domestically designed J3 jet 
engines for the JASDF in 1957 and 
will produce another two this year. 

In the missile field, Japan will sign a 
contract for the purchase of 14 Side- 
winders worth $127,000 from the U.S. 
in 1958 if the Diet approves the deal, 
as it is expected to do. Delivery would 
probably be made in 1959. 
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Electronic Controls 


CONSOLIDATED CONTROLS CORP. 


SUCCESSOR TO 
RCRAFT PRODUCTS DIVISION — 


<. geg 


As successors to the Aircraft Products Division of Manning, 
Maxwell & Moore, Inc. Consolidated Controls con- 
tinues the business of this division . . . Mr. Joseph 
Engelberger as President and Mr. Hans 

Kretsch, Vice President and Chief En- 

gineer, will continue to guide the 

same key staff which has served 


Thermal Switches 


the industry. 
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Airpower’s Role in Middle East 
Subordinate to Ground Forces 


Beirut—Despite the war scare, poli- 
tical tension and the increased East- 
West competition in the Middle East, 
airpower in the countries of the area in 
1957 has not made significant strides 
to keep pace with the stepped-up cold 
war. 

There were few significant additions 
to the air forces of the area, either from 
West or East. In all the Arab coun- 
tries, airpower’s role in national defense 
continues to remain secondary and sub- 
ordinate to ground forces. 

There was no research and develop 
ment and no transport plane, combat 
plane or missile production in any of 
the Middle Eastern countries. 

Strongest air force in the Arab area, 
as to size, training and experience, 1S 
probably that of Egypt, which cele 
brated the silver jubilee of its air force 
last December. 

During 1957, Egypt is said to have 
replaced all the MiGs it lost during the 
Suez fighting through new shipments 
from the Soviet Union. Thus, the air 
force size remains around 400, includ- 
ing transports and trainers. 


Egyptian MiGs 


Although Egypt still has British 
Meteor and Vampire jet fighters bought 
from Britain before the arms deal with 
the Soviet Union, these are becoming 
less and less operational. 

The bulk of the combat force is Rus- 
sian—MiG-15, and MiG-17 jet fighters 
and Ilyushin-28 jet bombers. 

In addition to Harvard and Chip- 
munk trainers, Egypt has also acquired 
Zlin trainers from Czechoslovakia and 
Yak fighter-trainers from the Soviet 
Union. Government military factories 
have assembled from European parts 
several trainers of the ‘““Gomhouriva” 
type. 

Troop transports of the EAF are 
made up of C-46s and C-47s. 

No information is available of future 
trends, but the likelihood is there will 
be no new significant additions to 
equipment this year if there is no 
emergency. 

Syria has a total operational jet power 
of 50. These are mostly Russian-ac- 
quired MiG-15s and MiG-17s and a 
few Ilvushin-28s. (Neither Svria_ nor 
Egvpt are believed to have acquired the 
MiG-19, despite press reports) 

Syria is also known to have 12 Vam- 
pires and an unspecified number of 
non-operational Spitfires. A few weeks 
ago, the Soviet Union made a gift of 
three Ilvushin 14 transports to the 
Syrian government. Syria is also known 
to have Harvards and Chipmunks and 
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non-operational Fiats, dating from the 
Palestine war in 1948. 

With the announcement in Febru- 
ary of the union of Egypt and Syria 
into a “United Arab Republic,” the 
air forces of these two anti-Baghdad 
Pact states are expected to merge late 
this vear 

An Egyptian will be commanding 
the combined new service 

(he other anti-Western Arab state 
in the Middle East—the Kingdom of 
Yemen in South Arabia—has no com- 
bat planes, although it receives Soviet 
military aid and is closely allied to 
Egypt and Svria. The King, Imam 
Ahmed, privately owns several trans 
ports. 

I'wo newly independent Arab states 
in Africa—Libya (where the U.S. has 
the Wheelus air base) and the Sudan— 
also have no combat air force lhe 
Sudan recently acquired British-made 
trainers, but has turned Soviet 
offers of MiG-15s 

With the exception of Iraq, the only 
Western alliance 
other Arab 
embrvonic air 


down 


Arab member of a 
the Baghdad Pact—the 
countries have only 
forces. 

lraq, Jordan, and Lebanon are en 


tirely British equipped and the first 


@ MIDDLE EAST 


British trained. Saudi Arabia 
is dependent on cooperation with th« 
S. in and training 
strictly on a cash and carry basis 
Lebanon has nine Vampires and six 
Harvards. ‘There no additions im 
1957 but the trying to 
acquire this vear British Folland 
Gnat light jet fighters. United States 
military aid to Lebanon does not vet 
include air equipment 
Jordan's small British equipped air 


two arc 


equipment 


we're 
I ( bane se are 


Some 


force, made up of obsolescent fighters 
size and tvpe undetermined), is now 
negotiating to acquire two squadrons of 
Hawker Hunters 


British Trained 


Iraq, a member of the Baghdad Pact, 
cooperates with the U. §$ Britain 
in the military committee of that pact 
Its British-trained Air Force, equipped 
with Meteors and \ 
acquired five Hawker 
1957 

Saudi Arabia has 
ment except for six to 


and 


impires (mostly 


Hunters during 
no combat equip 
10 F-S6s which 
were formerly operational in France an 
were bought by the Saudi government 
from the U. § 

In addition, Saudi 
chased six to 10 ‘T-33 trainers and an 
unspecified number of T-34s. Saudi re- 
cently purchased six twin-engine cargo 
planes 

Saudi air students ar 
by the USAF both at the 
base and in the U.S 


Arabia has pul 


being trained 
Dharan air 


Swiss Replacing Combat Fleet 


Half of Switzerland’s aging fleet of 
500 combat airplanes is due for replace 
ment in the next few vears 


First of the orders for new equip- 
ment has just been with 
Swiss government approval of the pur- 
chase of 100 Hawker Hunter F’.6 fighter 
bombers replacing the same number of 
USAF-surplus North American Mus- 
tangs. 

In addition to these 
Mustangs, the Swiss operate about 175 
de Havilland Vampires and 250 DH 
Vampires built here under license 

First batch of Vampires is due for 
replacement next, and around that need 
has grown one of the biggest collections 
of criticism, charges and propaganda 
seen in this country. 


concluded 


now-obsolete 


Vampire Replacement 


The question is whether or not the 
Swiss-designed FFA P.16 ground sup 
port aircraft, developed first by the 
Eidgendéssische Flugzeugwerke (Federal 
Aircraft Factory) and later turned over 
to the Flug- and Fahrzeugwerke A.G. 
(FFA), should be the Vampire replace- 
ment. 


So tar development ind testing of 
this aircraft has cost the Swiss taxpavers 
ibout 60 million francs (about 5 
million \ third of this went for de 
sign and manufacture of the first two 
prototypes, another third on a test series 
of four airplanes and the rest on pre 
liminary work for eventually putting 
the plane into quantity production 

The FFA is now facing outspoken 
charges in public print of having mis 
represented facts and figures relating 
to the P.16’s performance in a publicity 
campaign launched to influence parlia 
ment in its favor 

rhe president of Avia, an organiza 
tion of officers, was 
quoted recently as saving that this 
firm (FFA), through deliberately giving 
wrong dates of delivery, is continuousl\ 
joking with the credulity of the public 
and of Swiss military pilots.” The pilots 
are convinced that the P.16 
them call the Sub 
will soon be outdated and cer 


S15 


Swiss air force 


themselves 
which 
marine” 


some of 


time delivery can 


force, 


tainly obsolete bv the 

start to the Swiss an 

not before 196? 
Whether an order will be placed fot 


probably 
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@ SWITZERLAND 


100 airplanes of this type is to be de- 
bated in parliament this month. 

One argument in favor of buying this 
aircraft is its suitability for ground sup- 
port work, the primary task of the 
Swiss Flugwafte. Other advantages cited 
ire its heavier armament, increased load- 
carrying capability and approximately 
50% more fuel capacity compared to 
the Hunter 


(he industrv also argues that the 


decision for or against the P.16 will 
mean life or death to the Swiss aircraft 
industry as a whole. 

But Switzerland’s aircraft industrv is 
very small, employing about 1,000 work- 
CTs 

Including all the various firms who 
cither manufacture parts, or equip or 
maintain aircraft, the figure is about 
3.500 

In contrast, the Swiss machine tool 
industry—the country’s largest employer 

iccounts for about 250,000. There is 
essentially no unemployment in_ this 
country, and some argue that the unem- 
ploved aircraft technicians would not 
be unemployed for long 

Only four major firms are concerned 
with the manufacture of aircraft 
e Flug- und Fahrzeugwerke A.G., Al- 
tenrhein, which originated in 1926 as 

branch of the Dornier-Werke and 
turned out the famous DO-X flying 
boat During the war vears FFA 


worked exclusively on Swiss armv con 
tracts producing, in addition to a large 
quantity of spare parts, such aircraft as 
the Morane, the Swiss-designed C.36 
and the Messerschmitt 109. FFA is 
chiefly responsible for the P.16 now 
under discussion 

ePilatus-Flugzeugwerke A.G., Stans, a 
postwar venture working largely on over 
haul and maintenance of both civil and 
military aircraft. In 1943 it developed 
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C-119 AIRLIFTS FOLLAND GNAT 


ind produced the P2 trainer for the 
Swiss air force, two consecutive mod 
els of which were put into service. 

e Gebrueder Sulzer, Wintenthur, wh: 
makes power plants, largely under li 
cense, 

e Eidgendéssisches Flugzeugwerk (I ed 
eral Aircraft Factorv), Emmen, which is 
the government research, establish 
ment and where assembly and flight 
tests are carried out 
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@ NEWS OF THE WEEK 


Defense Plans Moon, Satelloid Request 


Washington—Congress probably will 
be asked within the near future to ap 
propriate funds to initiate projects 
aimed at getting man into space and 
a rocket to impact on the Moon. 

Defense Secretary Neil McElroy told 
the Senate Preparedness Subcommitte« 
last week that proposals are 
mong the projects the Joint Chiefs of 
Staff is now considering for inclusion 
as top priority projects in a 1959 sup 
plemental budget request. Recommen 
dations may be ready for Congress by 
late March. McElroy said it would 
represent a “‘considerable increase”’ over 
the Fiscal 1958 supplemental. 

Requests to extend Boeing B-52 pri 
duction probably also will be asked 

McElrov said both the Army an 
\ir Force will participate in the pro 
gram to “shoot the Moon.” Program 
for putting a man into space, McElroy 
said, may be the next step after develop 
ment of the North American X-15 
rocket research aircraft 

lhe subcommittee headed by Sen 
Lyndon Johnson D.-Tex asked 
McElroy to appear last week to report 
on progress being made on the group's 
17 recommendations for putting the 
uation ahead of Russia in the space 
weapons race (AW Feb. 3, p. 33). He 
was asked to return again between 
April | and April 10 for another prog 
ress report. 

Mek lrov told the subcommittee that 
the proposal to place additional orders 
for B-52 heavy and KC-135 
et tankers will be considered for inclu 
sion in the 1959 supplementary pro- 
gram rather than waiting until fall as 
planned earlier. Under the present pro 
gram, B-52 production would end in 
carlv 1960 

Gen. Curtis LeMay, Air Force 
chief of staff, has testified before the 
House Armed Services Committee that 
the currently programmed B-52 Forec 
for Strategic Air Command—603 air 
craft—is not large enough and that the 
production line should continue at 
least another year to bring the total up 
to 783 planes. He added that he be 
lieves the proper ratio of the B-52s and 
the supersonic Convair B-58 should be 
three B-52s to one B-5S. Final decision, 
however, will depend upon information 
gained from operational experience 
with the B-58 

McElroy also reported that proposals 
from five bidders for rocket engines 
with 1,000,000 Ib. thrust or more are 
being evaluated and that a contract will 
be awarded soon. Work on the engine, 
he said, is now progressing through th« 
preliminary stages and an advanced 
design competition for such an engine 
initiated by the Air Force 


these 


bombers 


vice 


has been 


AVIATION WEEK, March 3, 1958 


“If an engine of this thrust should 
be required before the proposed single 
chamber engine becomes available,”” he 
said, “the requirement can be met by 
clustering several engines of smaller 
thrust which the Air Force has in a 
more advanced stage of development.’ 

He said any future requirements for 
multi-million pound levels could bx 
achieved by clustering several million 
pound thrust engines 

Other developments and plans out 
lined by McElroy include 
e Office of the Anti-Submarine War 
fare Readiness Executive was estab 
lished by Navy on Jan. 14 for the spc 
cific purpose of providing the chief of 
naval operations special assistance in the 
planning and direction of anti-subma 
rine wartare readiness programs 
e Atlas ICBM production rate ha 


been accelerated by one-third. Accel 


Speed Blisters 


eration of the Titan ICBM may be in 
1959 supplemental budget 
Consideration will be 
given to increasing orders for thé 
Northrop Snark cruise missile 

e Improvements in DEW-line radars 
and communications will now b 
funded from Fiscal 1958 
tions, advancing them by a vear 

¢ Defense Department has instruct 
the military departments to increase the 
information 


cluded in 


requests. also 


appr pr ! 


sharing of scientific wit! 
selected allied countries 

e Plan for reorganization of the D 
fense Department will be submitted b 
McElroy to the President and Congr 
within the near future 

e Establishment of the Advanced R« 
search Projects Agency designed to speed 
decisions, simplify administration and 
control 
programs as satellites 


and reduce confusion in sucl 


x 


Ts a 
Lockheed X-7 ramjet test vehicle reached speed high enough to blister paint in flight at 


Alamogordo, N. M. Unspecified record speed claimed by Lockheed undoubtedly is sam« 
record speed—Mach 3.95—recently claimed for Marquardt ramjet (AW Feb, 3, p. 30). 
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USAF Urges Broad Space Program Now 


Washington—USAF last week warned 
Congress that “the conquest of space or 
at least its denial to an enemy is vital to 
continued U.S. security” and outlined 
an astronautics program for “the long, 
grim, difficult struggle” toward this 
goal. 

“We must not lose the race of man 
to outer space,” Lt. Gen. Donald | 
Putt, deputy chief for research and de- 
velopment, told the House Armed Sery 
ices Committee 

“A maximum-effort program must be 
started” now to “demonstrate manned 
pace flight at the earliest possible date,” 
Putt said 


Manned Satellite Funding 


Defense Department now has tenta- 
tive plans to ask for funds to begin a 
manned satellite project and a lunar im 
pact project in its Fiscal 1959 supple 
mental budget request 

Urgency of the situation is indicated 
by Soviet Russia’s probable timetable, 
Putt told the House Committee. In the 
next six months, he said, Russia prob 
ably will try to put a payload on the 
Moon, recover satellite payloads—includ- 
ing “an animal and perhaps a human 
being’’—and launch more animal-bearing 
satellites “at any time.” 

U.S. should use its existing missile 
capability to send out interplanetary 
and lunar probes, make lunar impacts 
and launch satellites, Putt said. It also 
should accelerate its boost-glide orbital 
manned vehicle project, develop a re 
coverable manned satellite, accelerate 
nuclear rocket work, study manned 





U. S. Space Needs 

Washington—Steps the U.S. should 
take immediately to “insure a faster rate 
of scientific progress than the Soviets” 
in space programs were outlined to Con- 
gress last week by USAF Lt. Gen. Don- 
ald L. Putt, deputy chief for research 
and development. General recommenda- 
tions were: 
e@ “Acceleration of the 
boost-glide project.” 
e “Utilization of existing missile capa- 
bility for satellite launchings, lunar 
probes and impacts and interplanetary 
outer space investigations.” 
e “Early development of a recoverable 
manned satellite.” 
e@ “Acceleration of the 
engine project.” 
e “Additional technical feasibility studies 
of manned space platforms, man-carrying 
lunar vehicles and other more futuristic 
space weapons.” 
e “General acceleration of the basic and 
applied research effort.” 


DYNA-SOAR 


nuclear rocket 
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space platforms and manned lunar vehi 
cles “and more futuristic space weap 
ons,” and accelerate basic and applied 
research, he said 


Putt Testimony 


Putt also testified that 
e Although there still is divided opin- 
ion on the real significance of a luna 
military base, “the Moon is most cer- 
tainly destined to be the first of the 
outer worlds to be explored by man” 
(AW Feb. 10, p. 26). 
¢ Volume of computer work on lunar 
trajectories in this country “probably is 
somewhat less than the Soviets’ (AW 
Nov. 25, p. 30) 
e Soviets are clearly well on the pro 
pulsion road to being able to undertake 
almost any space-flight feat they desire, 
even with “‘no rocket capability greater 
than that used to launch Sputnik II” 
including putting “a worthwhile pay 
load on a lunar or interplanetary trajec 
tory.” 


U.S. Capabilities 


On U.S. capabilities, Putt said 
e More than $50 million is being spent 
on the Lockheed WS-117L Pied Piper 
reconnaissance satellite (AW Oct. 14, 
p. 26) in Fiscal 1958 and “we expect 
to spend more than $100 million in Fis- 
cal 1959.” 

All parts of the program, including 

ground stations, are “on schedule for 
a first launch date in the verv near 
future.” 
e Approval will be asked soon to begin 
developing one and possibly two types 
of manned orbital test-vehicles. One 
proposal “of rather unique configura- 
tion and characteristics,” launched as 
the final stage of a missile and having 
both a high-drag and high-lift shape, 
resulted from a meeting of 150 scien- 
tists and engineers invited to Woods 
Hole, Mass., last summer by USAF 
and National Academy of Sciences to 
review Air Force research and develop- 
ment programs. Preliminary wind tun- 
nel tests of a model have been com- 
pleted and they confirm major design 
assumptions. Two other proposals are 
the North American X-15, using Na- 
vaho booster as its booster and launched 
by Douglas Thor and Convair Atlas air 
frames and guidance systems; and the 
DYNA-SOAR (dynamic soaring) proj- 
ect. 

Putt 
project.” 
e “First launch for the Moon would be 
made this year” if a project were begun 
“in the next few weeks’ to put a radio 
transmitter and spotter charge on the 
Moon by using Thor plus Vanguard 
components. 


called the latter ‘“‘an active 





Soviet Space Plans 

Washington—Russia probably will at- 
tempt four significant accomplishments 
in the field of space within the next six 
months, USAF Lt. Gen. Donald L. Putt, 
deputy chief for research and develop- 
ment, told Congress last week. 

They are: 
@ “More animal-bearing satellites, at any 
time.” 
Recovery of a satellite payload.” 
@ “Recovery of an animal and, perhaps 
a human being.” 
e “A lunar impact.” 











e Thor plus other stages could put in 
orbit a one-ton-plus satellite. With a 
slightly modified Thor powerplant and 
a second stage, it could put consider- 
ably larger satellites in orbit. 

e With Atlas as a primary booster “we 
can easily have satellite payloads greater 
than two tons.” 

e USAF is developing four improved 
auxiliary power sources for use in satel- 
lites, ‘one of which utilizes nuclear en 
ergy and another solar energy.” Nuclear 
source is believed to be Project SNAP 
(Secondary Nuclear Auxiliary Power), at 
North American Aviation, Inc. 

e “Great emphasis” is being placed on 
rapid development of an air-launched 
ballistic missile. “No major technical 
breakthrough is necessary,” and they 
would permit “radical reductions in 
weight” compared to IRBMs. They 
would extend useful life of the B-52, 
B-58 and B-70 chemical bomber “far 
into the astronautics age.” 

e Project Rover, “a very high thrust 
nuclear rocket,” is “now in the very 
early stages of development.” 

e “Extremely large, high impulse solid 
propellant units,” more easily stored 
liquid propellants, high energy fuels 
and additives and “engines of 1,000,000 
Ib. thrust” also are under ‘advanced 
development and study.” 

e Entire family of ballistic 
vehicles using for the most part existing 
components, has been initiated. This 
is believed to be the BRATS (Ballistic 
Research And ‘Test Systems) proj 
ect. 

The project offers low cost and flexi- 
bility for research work. 

Putt said an adequate deterrent force 
must be maintained and modernized 
step by step and “we dare not wait 
and accept only the tremendous scien- 
tific advances.” He also said “we must 
devote still more energy and effort 
toward an early conquest of space,” and 
said “eventually, space superiority will 
become the primary factor in assurance 
of world peace.” 


research 
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Navy Flight-Tests Aerobee Junior Research Rocket 


Aerobee Junior research rocket is a liquid-propellant rocket with a solid-propellant booster privately developed by Acrojet-General Corp 


Rocket, designated Aerobee 100, was delivered to Naval Research Laboratory for flight evaluation at Naval Ordnance 


Missiles Flight 


lest Facilities at White Sands Proving Grounds, N. M. In flight test, rocket attained altitude of 60 mi., Aerojet-General said 


U.S. Weighs British Engine Offer 


Washington—Air Force and Navy are 
studving a British government proposal 
that they buy military aircraft engines 
direct from the United Kingdom under 
the same kind of “interdependence” 
agreement that will put four Thor inter 
mediate ballistic missile squadrons in 
U.K. countries beginning next Decem- 
ber 

Request was sent through Secretar 
of State John Foster Dulles to Defense 
Secretary Neil H. McElroy early in 
February and is still under stud 

State, which completed the missile 
bases agreement with Britain last week, 
disqualified itself as a judge of the 

technical considerations involved” on 
iircraft engines but asked Defense to 
give careful consideration to the re 
quest in the light of the principle of 
interdependence” expressed last Octo 
ber by President Eisenhower and Brit- 
iin’s Prime Minister Harold Macmillan. 

Neither State nor Defense Depart- 
ment nor British firms will sav what 
British engines or companies would be 
involved. Services are almost certain to 
oppose the idea regardless of the worth 
of the engines, because of maintenance 
ind other problems that would be cre- 
ited 

Engines British would like to market 
for use in Boeing B-52 bombers and 
KC-135 tankers are the 17,500 Ib 
thrust Rolls-Royce Conway bypass and 
the Bristol Olympus, which has a thrust 
range from 11,000 to 16,000 Ib. 

Che five-vear missile pact leaves the 
firing decision a joint matter for the 
U.S. and U.K. Control of nuclear war 
heads remains with the U.S. Australia’s 
Woomera Range might be used for 


test firings. 


AVIATION WEEK, March 3, 1958 





Solid-Propelled ICBM 


Washington—Air Force is ready to or- 
der development of intercontinental 
ballistic missiles powered by solid pro 
pellants. 

Maj. Gen. B. A. Schriever, commander 
of Air Research and Development Com- 
Ballistic Missile 
the House Armed Services Committee 
last week that techniques and methods 
for use of solid propellants have been 


mand’s Division, told 


improved to the point where chances 
for success of such an ICBM program 
appear promising. 

Lt. Gen. Clarence Irvine, USAF dep- 
uty chief of staff for materiel, told the 
committee use of the solid propellants 
would eliminate the requirement for ex- 
tensive liquid oxygen and fueling tankage, 
piping, complicated valving mechanisms 
and some electronic checkout gear. 

Gen. Irvine also said the Air Force is 


interested in obtaining more Douglas 
C-133s, which are capable of transport 
ing all the ballistic missiles now being 
produced, and more Lockheed C-130s. 
Thus far, only 33 of the C-133s have 


been ordered. 











USAF plans to place one U.S 
trained but British-manned Thor squad 
ron of 15 missiles and 5 back-ups on 
U.K. soil in December. U.S. will help 
Britain build bases. One Jupiter squad 
ron will be ready in the month 
but will probably go to France 

Air Force Secretary James A. Doug 
las revealed in testimony released by 
the House Armed Services Committee 
that USAF is spending $113 million 
for Thors and $65 million for support 


SaTnic 


equipment in the remainder of Fiscal 


1958. ind S161 mi 


lion in support iter 
First production 
of Redstone Arsenal 
Corp. expects to | 
ters in February of 
Thor 
tional personnel 
nel, Douglas said 


Jupiter figure 


squadrons 


‘ | . 
Gen. Putt Criticizes 
Anti-Missile Decision 

Washington—Decision to devel 
Army's Nike-Zeus anti-missil 
svstem rather than A rce’s 
ing Wizard 
mature” last wee testim 
leased bv the Armed Ser 
commiuttec 

Lt. Gen. D. I USAF deput 
chief of staff for research and 
ment, told the ommittee that th 
Wizard program would have ha 
greater flexibility and more capabilit 

Gen. Putt indicated that Nike-Z 
will not flexibility t 
with ermeasures, 
the Wizard could be developed to m« 
the situation 

He said Air Force had 
studies and component developments 
with three different 
and was close to a design decision when 
Defense Department ordered Nike-Z« 
into development 

In a directive 


Putt 


have the 


' 
int ni 


possibl CO 


Cajrrice uf 


contractor t¢ 


issued in January, D« 
Secretary Neil H Nick] 
Army to continue develop 
ment of the Nike-Zeus and USAF to 
discontinue research and development 
of the Wizard missile (AW Jan. 27. p 
2 At the time, Air Force wa 


directed to devel pment 


Tense 
ordered the 


Saline 


continuc 
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Titan Priority Drops 

Washington—Rating of top national 
priority has been removed from the Air 
Force-Martin Titan intercontinental bal- 
listio missile program. 

Air Force Secretary James Douglas 
told House Armed Services Committee 
last week that, when the projects were 
reviewed in August, it was thought feasi- 
ble to remove Titan from the top priority 
which had been granted to all Air Force 
ballistic missile projects since it is ap- 
proximately one year behind the Convair 
Atlas. 

Other witnesses testified that the more- 
sophisticated Titan will be capable of 
carrying a larger warhead than the Atlas. 
First flight is scheduled for later this 
year. Witnesses also testified that $2,600 
million has been funded for USAF’s 
ballistic missile program from 1954 to 
1958. 











the ballistic missile early 
tem. 

In other testimony, Air Force Secre- 
tary James Douglas told the committee 
Soviet Earth satellites show that: 
© Relatively advanced state of rocketrvy, 
a large, well-controlled propulsion sys- 
tem and reasonably good guidance are 
possessed by the Soviets. 

e Good evidence that the Russians 
have developed an effective intercon- 
tinental ballistic missile. 

e An indication of what the Soviets are 
beginning to accomplish in scientific 
and technological fields by channeling 
their most able vouths into mathe- 
matics, science, engineering and other 
technical fields. 


warning Sys- 


Douglas Notes Gain 
In Sale of Missiles 


Santa Monica, Calif.—Dominant 
trend in a year end financial report 1s- 
sued last week by Douglas Aircraft Co. 
was down, though total sales stayed over 
the 1 billion mark. 

Net income on sales of $1,091,366,- 
000 was $30,655,000 or $8.28 a share 
Comparable figures for 1956 were sales 
of $1.073.515,.000: net income, $33,- 
202,000 or $8.96 a common share. It 
was the second billion dollar sales vear 
in a row for Douglas. 

Release of the report coincided with 
the sale of a large bloc of Douglas 
stock—100,000 shares—on the New 
York Stock Exchange at a price of 
$55.50 a share. The seller was not an 
“insider,” that is, an officer of or di- 
rector of the company. After declining 
for the last two weeks, prices for Doug- 
las shares rebounded after the sale. 

Other trends from the report: 

e Swing to missiles. Douglas missile 
sales rose from 16% to 27% of the 
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military total, compared with 1956 and 
the 1957 missile sales dollar total, $199 
million, was 42% more than the 1956 
figure. Missile backlog now is 31% of 
the company’s military backlog. 
e Increasing importance of commer- 
cial business. More than 51% of un- 
filled orders at Douglas are for com- 
mercial aircraft. How pronounced this 
trend is shown by chart which 
showed military share of Douglas back- 
log declining from approximately 90% 
than 50%. Total backlog at 


was 


to less 
the end of 1957 was $1,804 million, a 
decline from $2,209 million in 1956. 
© Reappearance of borrowing from 
banks. Douglas has been free of bank 
loans since 1953, but used $55 million 
of a $150 million line of bank credit 
extended last year. Drain on cash bal- 
ances was blamed by Douglas on DC-8 
development costs, and on Defense De- 
partment fiscal changes including fur- 
ther reduction in percentage of progress 
payments on fixed price contracts and 
a substantial reduction in the amount 
of current reimbursement in cost plus 
fixed fee contracts. 


Increased Utilization 
Pushed by MATS 


Washington—Military Air ‘Transport 
Service anticipates an annual $300 
million volume of business to finance 
its operations, according to Brig. Gen. 
Albert Wilson, MATS Deputy Chief 
of Staff. 

Gen. Wilson outlined MATS plan 
for increased utilization which is “‘be- 
ing pushed to the maximum” in testi- 
monv to a House Government Opera- 
tions subcommittee 
e Increase average flight time of air 
craft from three to six hours a day; 

e Cutback overhaul time on_ aircraft 
from the present 60 to 70 days to 15 
to 25 davs; 

e Obtain cargo handling equipment to 
reduce loading and unloading time. He 
said MATS is now considering bids 
from 14 contractors. 

Gen. Wilson said the increased 
utilization will mean that MATS will 
have less expansion capability for 
mobilization. “It means we could rely 
more on commercial aircraft reserve 
for mobilization airlift—if they onl 





J52 for Hound Dog 


Washington—Primary power source 
for the North American WS-132 Hound 
Dog air-to-ground electronic counter- 
measures missile will be the Pratt & 
Whitney J52 turbojet engine rated at 
7,500 Ib. thrust. The supersonic Hound 
Dog is being developed for use from 
Boeing B-52. 











had the proper type of aircraft,” he 
said. 

Even with the phase in of Douglas 
C-133 cargo transports and the phase 
out of obsolescent types MATS “will 
still lack capability for mobilization,” 
Gen. Wilson said 

The shipment of missiles abroad, he 
pointed out, now confronts MATS 
“with a terrific problem.” 


Senate Approves 
Capital Earnings Bill 


Washington—Senate passage of legis- 
lation authorizing subsidized carriers to 
set aside capital earnings from equip- 
ment sales for the purchase of new 
equipment apparently assures final en- 
actment. 

The House passed the measure dut- 
ing the last session. Senate opposition 
was led by Sen. Frank Lausche (D.- 
Ohio) and Sen. John Williams (R 
Del.). A Lausche move to substitute a 
system of loans for airline equipment 
purchases, repayable within six years, 
was defeated 70 to 14. 

Differences between the House and 
Senate versions to be ironed out by a 
joint conference committee are 
e Senate measure is retroactive to April 
6, 1956. House measure would become 
effective on the date of enactment 
@ Senate bill provides that capital losses 
also shall be set aside and not consid- 
ered in the determination of subsidies. 
The House measure provides for only 
the set aside of capital gains. 

In Senate debate, opponents esti 
mated the total set-aside of airline capi- 
tal gains under the legislation at $67 
million; its proporients put it at $47 
million. 

Comptroller General is opposed to 
enactment. But the support of the Sec 
retary of Commerce and Director of the 
Bureau of Budget indicate Presidential 
approval. 


ALPA-Western Strike 


Remains Unsettled 


Air Line Pilot’s Assn. strike 
Western Air Lines remained unsettled 
last week. Efforts to settle a contract 
dispute failed and the strike began 
Feb. 21. 

A government proposal to settle 
some issues and provide for arbitration 
of others was rejected by the airline 
management. ALPA had accepted it. 

Dispute between ALPA and Flight 
Engineers’ International Assn. as to 
whether jet transport flight engineers 
shall be mechanic-qualified or pilot 
qualified has been an issue in the 
ALPA-Western negotiations, but is 
not involved in the strike, according 
to the National Mediation Board. 


against 
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NACA Budget Request 
r . 
l'rimmed by House 

Washington—House last week cut 
$2.3 million from a request by National 
Advisory Committee for Aeronautics 
for funds for urgent projects and 
clamped a ban on additional NACA 
personnel. 

NACA's request of $11.8 million 
provided for a personnel increase from 
7,935 to 8,400, as a step toward the 
9,000 provided in the Fiscal 1959 
budget. The House cut this to $9.5 
million (AW Feb. 24, p. 32). A move 
by Rep. Sidney Yates (D.-IIl.) to re- 
move the ban on additional employ 
ment was defeated on an unrecorded 
59 to 74 vote. 


News Digest 


> 





Lycoming 1T53 turbine engine will 
be provided by Army for Navy hydro- 
foil research ship to be built by Miami 
Shipbuilding Corp. 


Grumman A2F-1, Navy high and low- 
altitude attack plane, will be powered 
by a 7,500 Ib. thrust Pratt & Whitney 
J52 turbine engine. Development con 
tract for the two-place carrier-based air- 
craft was awarded to Grumman Aircraft 
Engineering Corp. early this year. 


Britain and Russia last week signed 
a bilateral air agreement providing for a 
direct air route between London and 
Moscow. Service will begin this sum- 
mer. British service will be represented 
by British European Airways which will 
fly turboprop Viscounts. Soviet-owned 
airline, Aeroflot, will operate either the 
lu-104 turbojet or the II-18 turboprop 
transport. 


McDonnell Aircraft’s F4H Navy jet 
fighter is nearing flight status. Latest 
order of $15,956,377 for the twin-jet, 
all-weather fighter brings contract totals 
to $167,207,206. Long-range, carrier- 
based fighter will carry a radar operator. 


Ninth Republic F-105 fighter-bomber 
is at Eielson AFB, Fairbanks, Alaska, 
for actual Arctic operational tests. Air 
l’orce now has 11 of the nuclear-weap 
ons-carrying aircraft undergoing evalua- 
tion testing. 


North American Aviation’s WS-110A 
intercontinental chemical bomber has 
been given the Air Force designation 
B-70. Bomber is now in the preliminary 
design engineering stage at North Amer- 
ican 


Picture Credits: 
257, 259—Sovfoto. 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities —execu 
tive, management, technical, selling, office, skilled, manual, etc 


NATIONAL” 
COVERAGE 


Employment Agencies 
Employment Services 
Laber Bureaus 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


———- RATES ——— UNDISPLAYED 


2.10 per tine, minimum 3 lines. Te figure advance 
payment count 5 average words as a line. 
Position Wanted Ads are % of above rate 


: Box Numbers—counts as | line 
An Advertising inch is measured %” vertically on Discount of 10% if full payment t made in sdvance 
f 


column—? columns—30 inches to s pag wr 4 consecutive insertions 
Subject to Agency Commission Not subject t Agency Commission 


Positions Vacant 

Positions Wanted 

Part Time Work 
DISPLAYED 

The advertising rate is $37.40 pe 


r 
tising appearing on othe thar 
‘requency rates quoted on request 


inch for all adver 
2 @ contract basis 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, WN. Y. 36, N. YL 

















THE CARDS 


won't tell your 
engineering future 


We recommend a look at General 
Electric’s Small Aircraft Engine Depart- 
ment. You see a clear consistent record 
of growth and achievement. Add to this record the enormous 


Today, several times its original size, 
SAED’s engineering staff still functions 
in small professional units 


In four years, SAED engineers won potential of small gas turbines, and you 
development contracts for the T58 complete the picture for a secure pro- 
turboshaft, J85 turbojet, T64 ‘“‘con- 
vertible”’. introduced a constant 
speed control concept for helicopters 
- » » achieved 3:1 and better power- 
weight ratios . . . determined the feasi- 
bility of one basic power section for 
turboshaft and turboprop applications. 

With each success comes growth. 


gressive career. 
FAR-SIGHTED ENGINEERS 
IGNORE THE CARDS... LOOK 
INSTEAD TO A HISTORY OF 
GROWTH AND ACHIEVEMENT. 
IF YOUR EYES ARE ON THE 
YEARS AHEAD, WRITE US IN 
CONFIDENCE TODAY. 
MR. WILLIAM MERRILL, TECHNICAL RECRUITING 
SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL @ EtectRiC 
1097 Western Avenue, West Lynn, Mass. 





WANTED ENGINEERS 
If you have been looking for an Employment Agency 
FULL PROFESSORS OF that is skilled in the STATE OF THE ART of 
and REWIABILITY OF IN. 


Technical Recruitment 
AERONAUTICAL ENGINEERING FORMATION concerning positions, why not com 
municate with us at once! ALL, POSITIONS Fel 
PAID 
Major openings for full Professors in FIDELITY PERSONNEL SERVICE 
———.. ~~ @ Suusteses, = Low any Ay mm, Electronica ont Poke 
ropulsion. vanced degrees required. tn —~-—- 4 - cA 








Want men who will be effective teachers 





for graduate and undergraduate courses 
and who can initiate and carry out 


original research. Your Inquiries to 


Advertisers Will 
Have Special Value .. . 


—for you—the advertiser—and 


Reply to: 
Aeronautical Engineering Department 


UNIVERSITY OF DETROIT, 


4001 McNichols Road, Detroit 26, Michigan 





the publisher, if you mention 
this publication. Advertisers value 





highly this evidence of the publi- 
cation you read. Satisfied adver- 
tisers enable the publishers to se- 
cure more advertisers and—more 
advertisers mean more informa- 
tion on more products or better 
service—more value—to YOU. 


HELICOPTER 


Pilots and mechanics needed 
Pilots must have 500 hours 
call or write 
RICK HELICOPTERS, Inc 
Sen Francisco Airport, S$. F. 28 
Ph. Juno 8-387! 
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EMPLOYMENT OPPORTUNITIES 


MISSILES 
ARE BIG 
IN THE 
ie) 2) & = 
WEST, 
TOO! 


».. and there’s big opportunity 
at BENDIX=—prime contractor 
for the TALOS MISSILE 


If you have the qualifications, you 
can build yourself an enviable en- 
gineering career with Bendix—and 
enjoy living in one of America’s fine 
residential and recreational areas. 

Bendix Missiles has opportunities 
now for engineers of exceptional 
ability. You'll be in the technical 
forefront of your profession at 
Bendix, working with men who have 
sparked some of the most important 
technological achievements of our 


Missiles.” 


NAME 


Bendix Products Division— Missiles 

406S So. Beiger St., Mishawaka, Ind 

Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Opportunities Abound at Bendix 


time. You’ll have the use of facilities 
and equipment that are unmatched. 
You'll enjoy a pleasant four- 
season climate, have excellent edu- 
cational facilities available to you 
and your family, and have easy 
access to Chicago. Most of all, you’ll 
find satisfaction in doing important 
work alongside men who are profes- 
sional engineers. Mail the coupon 
today for a copy of “Opportunities 
Abound at Bendix Missiles’’. 





ADORESS 





CITY 


— 








enanchanenenceesasaset 


J 
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Engineers: 


MAKE 
AVIATION HISTORY 


AT RYAN 


THE NEW X-13 VERTIJET is just one 
example of the technical 
break-throughs Ryan is achieving 
in aviation. You'll find the same 
high level of advanced engineering 
in other Ryan projects: 

VTOL Aircraft (jet and turboprop) 

Automatic Navigation 

Missile Guidance 

Rocket Combustion 

Jet Engine Metallurgy 

Drone Design 

Missile Design 


For details, write to James Kerns . . . 
RYAN ccna 
COMPANY 
x 
2720 HARBOR DRIVE LS 


San Diego 12, California = 








and manufacturing. 

@ Must have at least two years in either 
compressors, turbines, combustion, after- 
burners, or nozzles. 

Duties include the development of G-E's 
new high mach, high altitude engine to 
specific performance requirements 


— * ice ata i 
@ ME-AE-EE with experience ‘ia hee date | 
| 


You will be responsible for specific 
design involved, plus technical guidance 
to other groups, 


ENGINE CONTROLS AND ACCESSORIES 


@ SEVERAL GOOD POSITIONS ARI 
NOW AVAILABLE IN THIS FIELD 
IN BOTH SYSTEMS CRITERIA 
AND COMPONENT DESIGN 
(ELECTRICAL, ELECTRONICS, 
PNEUMATIC, HYDRAULIC, AND 
COMBINATIONS) . 


The critical period of the jet age is 
here. Small engineering teams at Gen- 
eral Electric face the challenge with 
completely different § ideas... advanced 
design principles...new chemical and 
nuclear propulsion concepts. It's in this 
active atmosphere that you grow at G-E 

putting your talents to use in one of 
the most important phases of our nation’s 
military and peacetime future. 


—— eee mee we ee ee eo 


For an immediate reply, send your resume 
fo 
MR. J. A. McGOVERN 


PROFESSIONAL PLACEMENT 
ENGINE DEPT. BUILDING 501—-ROOM A—143 
POplar 1-1100 


GENERAL (Sé) ELECTRIC 


CINCINNATI 15, OHIO 


AVIATION WEEK, March 3, 1958 





ENGINEERS 


“CP” VALUES; to test your “CP,” circle the value you’d give each 
symbol below, substitute, AND SOLVE. (Top value obtainable, 99.5) 


EMPLOYMENT OPPORTUNITIES 


How Do You Evaluate 


the Career Potential (“CP” 


My Present “CP”= 


"CP" VALUES 


LOW 


HIGH 





Encouragement to Exercise Initiative 
& Creative Imagination 


2 


5 





Assignment (Nature of)—from Routine 
to Very Challenging 





Field — Conventional Product to Area 
where Technical Breakthroughs Ex- 
pected 





Modern Facilities —from Limited to 
Extensive Equipment for Testing and 
Research 





Recognition of Individual Contributions 
— Chief Reason for Advancement 





Salary —from Unsatisfactory to Excel- 
lent for Level of Work 





Benefits —from Limited to Best in In- 
dustry, including Encouragement to 
Join Professional Societies; Liberal 
Support for Graduate Study 





Increases—Primarily by Seniority 
Rather than Merit. 








Your Individual Skill, Creativeness and 
Ability to Take Responsibility 








. 


Please send your resume to 














of a Position 


EA+2 (F+M]+2 eer 





+2 





If your solution is 85 or less, it will be 
worth your while to inquire about the new 
opportunities in research and development 
now open at Republic Aviation. 


These are specialist positions — requiring 
men of high calibre and a strong background 
of experience for advanced work on super- 
sonic and upper atmosphere projects in air- 
craft, missiles and space vehicles. 


The Department Head in your field will 
personally study your resume. If he feels 
there is an opening here which will engage 
your interest and fit your qualifications, he 
will arrange for an interview. And provide 
you with specific information—with which to 
evaluate your Career Potential at Republic. 


CURRENT OPENINGS FOR SPECIALISTS 
(With 5 to 10 years experience) 
Engineers, AE, ME, EE; Physicists; 
Mathematicians, BS, MS, PhD to work in: 
Operations Analysis:Guidance Systems (IN) 
Reconnaissance Systems (Optics, IR) 
Heat Transter + Air Load Requirements 
Aerodynamics Development: Propulsion 
Equipment + Engine Air-iniet and Exhaust 
Air Conditioning & Auxillary Equipment 


Mr. George Hickman, Engineering Employment Manager 


SZE PEGs aaas AVIAIIay 


FARMINGDALE, LONG ISLAND, NEW YORK 
ENGINEERS WHO JOIN REPUBLIC ENJOY THE PLUS VALUE OF LIVING AND WORKING ON LONG ISLAND, FAVORITE PLAYGROUND OF THE EAST COAST 
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EMPLOYMENT OPPORTUNITIES 


WORK IN RAYTHEON’S 


EXPANDING 


Missile Program 


As one of the largest and fastest growing companies 
engaged in missile work, Raytheon offers unusual oppor- 
tunities for challenging assignments to: 


AERONAUTICAL ENGINEERS 
MECHANICAL ENGINEERS 


Continued expansion of our development programs and 

advanced missile design projects offers outstanding oppor- 

tunities at all levels to experienced engineers desiring 
SPARROW assignment in these fields: 


AERODYNAMICS (Missile) 
Stability and Control 
Performance 
Air loads 

WIND TUNNEL TESTING 

DIGITAL PROGRAMMING 

AERODYNAMIC HEATING 

ROCKET ENGINEERING (Solid) 


Consider these overall benefits at Raytheon: 


e High starting salary. 

e Excellent advancement opportunity. 

e Modern facilities. 

e Suburban New England living, 2 hour 
from Boston. 

e Educational opportunities at M.I.T., 
Harvard, etc. 


For interview at our suburban laboratory in Bedford, 
PRELIMINARY Mass., write, wire, or telephone collect to CRestview 4-7100. 
DESIGN Ask for J. Clive Enos. 
NEW MISSILE 


MISSILE SYSTEMS D/V/IS/ION 





RAYTHEON MANUFACTURING COMPANY, Sedtord, Mass. 


AVIATION WEEK, March 3, 1958 





EMPLOYMENT OPPORTUNITIES 


ADDRESS BOX NO. REPLIES TO: Bow No. E L b C t RO i IC i x G | N E E R $ 

Classified Adv. Div of thia publication 
Send to office neareat you. 7 . 
NEW YORK 36: P. 0. BOX 12 One of the nation’s most progressive growth industries continues 


CHICAGO 11: 520 N. Michigan Avé to expand its operatiens in the heart of the Middlewest. 
SAN FRANCISCO 4: 68 Post St. 








Security and pleasang liviag conditions in one of the most beautiful residential 
cities of the country where all types of informal and formal relaxation as well as 
“ POSITIONS VACANT nationally recognized advanced educational opportunities are at your finger tips. 
Wanted: Schedule and Tariff Man to head up Housing immediately availabl : 
local service traffic department. Right man Openings exist in a variety of electronic engineering situations for applicants 
con work into traffic manager position. who possess a BSEE degree or higher, with qualifying airborne equipment experi- 
aukens Pte Py ny yo ence eppropricte te ene er mere ef the areas ef activity listed below: 

Position open in mid-western scheduled air- | Transistor Circuit Development 

line for Revenue Accounting Supervisor. Air- Microwave Engineering 


line experience necessary. Replies confiden- ° 
tial. Submit resume and photo to P-731T, Servomechanism Development 
a Mag Amp Development 
= | Digital Computer Development 
POSITIONS WANTED Flight Control Gyro Development 
Ex-Naval Aviator, 2,600 Hrs. Diversified and 
ee sonny a. fe Be | Electrostatic Phenomena Applied Research 


sires Position With Future; Combining Tal- | (High resistance mechanically resilient and dielectric materials) 
ents In Aviation and Sales. Excellent Back- 


omy FR A ee 1041 Somera Road. BENEFITS OFFERED INCLUDE 


California. 











Pilot—s500 accident free hours. Commercial Relocation for qualified applicants 
-DC-3—-DC-4_ rating——Helicopter—B-2 Gradvate tuition refund plan 
B-26—Twin feeee h— inst rating —Married, | 
$9-——Several years experience in radio—logi- Write, Wire or Phone Collect 
cal safety—industrial safety fields. PW-7352, y 


Aviation Week. Mr. C. A. Thrasher 
Pilot Engineer, 8.S. Aircraft Maint. 


neering, Comm. SMEL, SES, FLT. insTR., AVIONICS DEPARTMENT 


INST. 7 yrs USAF, 3000 hrs includes jet and Armament Division 
Cv-240. ATR written passes, A&E and 7 


Kige 31, married. PW-7870, Aviation Week. UNIVERSAL MATCH CORPORATION 


Corporate Pilot, — married, airtine 4407 Cook Avenue 
transport rating A.S.M.E.L. and S. 10,046 i 

hours corporate and airline type flying. 3 St. Louis 13, Mo. . 
years sales engineering background. Desires JAckson 2-1620 Station 731 
piloting or piloting/sales position. Excellent 
background and references. PW-7414, Avia- 
tion Week. 


casio SEARCHLIGHT SECTION povesnsinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





DISPLAYED RATES UNDISPLAYED 


The advertising rate is $24.00 per inch for all advertising appearing on $2.10 a line, minimum 3 lines. To figure advance payment count 5 
other than a contract basis. Contract rotes quoted on request averoge words as a line. 

AN ADVERTISING INCH is measured % inch vertically on one column, 3 BOX NUMBERS count as one line additional in undispleyed ads. 
columns—30 inches—to a page. DISCOUNT OF 10% if full payment is mode in advance for four con- 
Closing date is 11 days before issue date, subject to space limitations. secutive insertions of undisplayed ads. 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N. Y. 














FOR SALE inlet aan kenetiee Subeere 


54 PASSENGER PRATT & WHITNEY WRIGHT 


R1830 R1820 
CW20T || C-46F AIRCRAFT || "2°. 2°. 
$195,000 INCL. “0” TSO ENG. R985 R1340 R2000 
EMPTY WT. 30,438 LBS. Passenger and Cargo and ovr most popular DC3 engine 


TOTAL TIME 3500 HRS. TSO 1700 With or Without R1830 - SUPER - 92 


DUAL IMSTS. FUEL FLOW, BMEP T-Category Kit Installed ENGINE WORKS 


INTERNATIONAL AIRCRAFT MAINTENANCE CO. : . INC 
Lockheed Air Terminal Immediate Delivery . 
r 3 Burbank, Calif. Lambert Field Inc. St. Levis, Mo. 


Thornwall etes Cable: Interair Stanley 75378 
THE FLYING TIGER LINE INC. OXYGEN EQUIPMENT 1 


C-47'S FOR SALE DC-3’S Burbank, Calif. SALES & SERVICE 
ALSO Call or Cable REGULATORS — MASKS ees 
MOD FRED BENNINGER PORTABLES & CYL! 
eS oe — Executive Vice President FIXED INSTALLATIONS 
VOLITAN AVIATION GOV'T. APPROVED REPAIR STATION 


12820 Pierce St. INC. Pacoima, Calif. Tel: Stanley 7-3411 Cable: Flytiger Phone: ORegon 8-1161 
Phone EM-9- 1283 ARP AERO EL SEGUNDO, CALIFORNIA 
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a TOVERTIMENT 
property - salg - 


MAR-PAK CORPORATION, AGENT FOR THE UNITED STATES 
AIR FORCE, IS DISMANTLING B-36 TYPE AIRCRAFT. THE 
AIRCRAFT RESIDUE, MAJOR COMPONENTS, ASSEMBLIES 
AND THOUSANDS OF PARTS ARE BEING SOLD. ITEMS ARE 


BEING OFFERED IN SMALL AND LARGE LOTS. INTERESTED 
PARTIES ARE URGED TO SPECIFY TYPE OF MATERIAL DE- 
SIRED AND WRITE TO MAR-PAK CORPORATION. 
p Ggent, * MAR-PAK: core 

Tee 


DAVIS MONTHAN A.F.B. 
BOX ISOI2 + TUCSON ARIZONA : U.S.A. 


* WRITE TODAY FOR INFORMATION > 











For Sale Minnesota Z i 


| NORTH CENTRAL STATES BEST EQUIPPED FACILITY SERVING 


TWAS | vicodin: They Flying Public 


Lycoming Engines MAINTENANCE 


Collins Radio 


MARTIN AIRPLANES ARC Products. INSPECTION 
Champion Spark Plugs CONVERSION 


Dare Aviation Radio 


Hartzell Propellers ENGINEERING 


Aircraft Currently in TWA’s First Kollsman SERVICE 

y ; ee Equipment COAST TO COAST Distributor for 
Class Passenger Service and main- Maree Predusts (Sub-Distributer) Aero Commander Aircratt, 
Pioneer Instruments North Dakota, South Dakota, 


tained to scheduled airline stand- RCA (Radio and Radar) Minnesota and lowa 


Sperry Aviation eurer 
ards Webmene Wetehes Manufacturers of the Super Lodestar. 
B. F. Goodrich Aeronautical Products 
Peseo Products 
Goodyear Aviation Products (Dealer = - * 
ALSO AVAILABLE Senan Deeiaee Minnesota mrmotive, imc. 


LONG-RANGE C-54 CARGO AIRCRAFT | | iewittan tevomer Wold Chamberlain Field * Minneapolis 


Immediate Delivery—Both Types 


COMPLETE SERVICES for BUSINESS AIRCRAFT 
Trans World Airlines, In¢, | | ¢ seecheron ayy 


' sales & service Me TEE TIVE @ Complete maintenance 
Mid-Continent International Airport @ Rental & Leasing igpa@iam i to 0C-3's 
. r - @ Complete line Y a \4s-i Tt @ Parts, including 
Kansas City, Missouri radio & electronics CORPORATION DC-3, Lodestar, ete. 
nenisdth diene FROM MAINE TO VIRGINIA... A SHORT HOP TO ATLANTIC 
Vice President Logan Airport New Castle County Teterboro Philadelphia Preston Glenn 


Boston, Mass. Airport, Del. Airport, N.J. Int‘nl. Airport Aijrport, Va. 
Telephone: SHerwood 1-1120 logan 7-8700 East 8-661! Atlas 8-1740 Saratoga 6-7500 lynchburg 3-3134 
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Qu antity 


1 
109 


445 
1 

1 

1 

2 
13 
10 


16 
99 


26 
34 


346 
10 


W 
5 
71 


6 


7 


AIRCRAFT PARTS! 


ALL UNUSED 


IMMEDIATE DELIVERY FROM ONE OF THE WORLD’S LARGEST STOCKS OF AIRCRAFT PARTS! 


Part No. 


56650-1 
TF57400-23 


RD1800E 

7150 (AC-BS-1-1) 
24117P-.3-5-20 
AA19-15-300 
24100-14B-4-Al 
XC-33666 
32355-4 


32710 
1300-20 


1225D-0460-02 
7100F 


RBD2220 


R170-M1 


3IGBDIAIBA 
2CM46A2 
NEA2B 


B3A94 


C97A28 


Description 


Compressor —Airesearch 
Fuel Booster Pump 
Thompson 
Dehydrator 
Ignition Unit 
Accelerometer 
Accelerometer 
Indicator — Eclipse Pioneer 
Motor —U.S. Electrical 
5 H.P.—208 Bolt—400 
Frequency 
Motor — Airesearch 
08 H.P.—26 V 
Motor — Airesearch 
Servo Motor —Transicoil 
115 V.—-60 Cycles 
Motor—Kolisman 11 5V. 
400 C.P.S. 
Motor-Hansen 
24 V.D.C.—.625 R.P.M 
Motor —Holtzer-Cobot 
27 V.D.C.—VYo HP. 
23 AMPS— 3600 R.P_M. 
Screw Jock ——Leor 
Screw Jock—Leor 
Screw Jock —Leor 
Rotary Actuctor — Lear 
26 V.D.C.—11 AMPS 
178 W atts— 1500 R.P_M. 
Rotary Actuator 
Airborne 
Lineor Actuator 
Airesecrch 26 V.D.C.— 
3 AMPS 
Trim Actuator—Airborne 
6 V.D.C.—.9 AMP 
2.2 RPM 
Voltage Regulotor —G.E 
Generators 
Alternator — Eclipse-Pio- 
neer 14.3 D.C. 
120 A.C. 
Heater — Jonitro! 
200000 BTU HR 
24 V.D.C.—-Gasoline 
Fired 
Heater — Janitrol 
200000 BTU HR 
24 V.D.C.—Gasoline 
Fired 
Heoter— -Janitrol 
100000 BTU /HR 
24 V.D.C.-Gasoline 
Fired 
Solenoid 
trols 
Solenoid 


leor 


General Con- 





Quantity Part No. 
463 40R1201 


5 87193 
35 &750017 
63 £75002) 
26 €756014-3 
14 22300-5865 


8 15701-1A 
23 CQ 
18 36001-1C-3-Al 


96 Type Al 
113° 02-540-1 
42 SFSRN-12 
13 MP26BA 
48 £EA41-A2 
60 EA41-A3 
16 EA4I-A4 
400 9100F 


15 MS52A 
27. #162 
74 200-03-19 Type ll 


14 558-1A 


5 MM562—120 Watts 


73. Al 599 
384 564-2A 


19 753-300—28 V.D.C. 


22 926-0160 


100 RISOR—24 V. 


5 1T2100-3A 


172 5103H2-003 
20 5911-12B-1A 


2 R®G7021-A4 


508 ©7400 
2300 <A7979 
4 12076-1A 
8 I16801A 


59 42302 

10 4 FCF25613 

50 31551-006-05 
17 0106018-1 


125 104244-4 
34 146102 


Type Cé 


Description 


Solenoid 
trols 
Solenoid 
Solenoid 
Solenoid 
Solenoid 
Transmitter 
neer 
Trim Tab Controller 
Eclipse-Pioneer 
Clutch Switch  Eclipse- 
Pioneer 
Dual Radio Compass 
Eclipse-Pioneer 
Oxygen Flow Indicotor 
Broke 
Magneto 
Power Unit 
Fuel Indicator 
Fue! Indicator 
Fuel indicator 
Right Angle 
F. W. Stewort 
Right Angle Bendix 
Pre-Stal Detector 
Tank Cop Assy 
East Coost Aere 
Oil Seporator 
Standing Wove Indicator 
M. C. Jones 
Drive Assy Breeze 
Oil Separator — Eclipse 
Intervalometer Rhodes 
Lewis 
Teletorque Transmitter 
Kolisman 
Starter 
Directional Gyro 
Keorfott 
Reset Timer — Hoyden 
Flap Position Indicator 
Bendix 
Fuel Power Unit 
Honeywell 
Radium Head 
Filter Adel 
Amplifier Eclipse-Pioneer 
Hyd. Transmission 
Vickers 


General Con- 


G. H. Lelond 
G. H. Leland 
G. H. lelond 


Eclipse-Pio- 


Bendix 


Minn. 


Thermal Timer Ulanet 

Tonk —U. S. Rubber 

Shafting —Leor 

Air Flow Regulator — 
Airesearch 

Aero 


Bendix 


Fuel Strainer 
Power Broke 











150 ENGINES 
R 2600—20 WRIGHT 








Quontity Part No 
8 902009 


c2 


AW 2-65B— 2000 


42472 
48350 


48360 
75 48363 
438 33786-2 
473 U401937 
178 870491—5¢ 
124 870979-——S¢4 
62 CFIOFA-540 
7 GI6A2CA21 
7 6041-146A 
2 G31502A 
5 A3325 
16 UX7307 
392 85699 
22 868X379 


4 
® 
4 
1 


cG-40 


77C5 
77C4 
AN5544-3 


BTI9-PXK-41 
254BK-6-052 


840-21Z-2 
10966A 
AN8002-2 
4001 
BC733D 
RA1ODB 
TA128 
AN6203-3 
$8G927 
06550 
982585 
MS18B 
MR16D 


7) 


2Oownw 
oo SOwUNOwWOe@O 


Ibs 


Description 

Reducer —Union Switch & 

Signal 
Fuel Strainer — Aero 
Pressure Gauge 
Engine Mounts 
intermediote Rear Crank- 

cose & Blower Assy 

PW 
Bearing —P.W 
Bearing P.W 
Thermocouple 
Fuel Cocks 
Air Bottle 
Au Bottle 
Vibrator 
Pressuretrol 
Reloy C-H 
Relay Guardion 
Reloy —C. P. Clore 
Raytheon 


Edison 


Kidde 

Kidde 
Globe 
Allen 


Tronsformer 

Transformer —U.T.C 

Transformer Balto 
Transformer 

Choke — U.T.C 

Corb. Air Temp 

Lewis 
Oil Temp. indicotor 
Lewis 

Tochometer Generctor 
GE 

Position Transmitter —G.E 

Differential Pressure 
Gvoge-—Kolismon 

D.C. Voltmeter — Weston 

Dash Unit 

Hond Grip 

Axel 

Receiver 

Receiver 

Tronsmitter 


Indicator 


Belmont 
Bendix 

Bendix 
Accumulator Bendix 
Ballast Coil -G.E 
Oxygen Regulotor Aro 
Volve —Kidde 
Jock Box 
Range Filter 


Bendix 


Bendix 





Quantity 


207 


233 


95 
110 
140 

2 

52 

20 
232 

1765 


8 


Part No. 
AV1-B1174 


1265-900 


525-FGY% 
PL4-843-54 
SP4-2746-76 
4140-114 
LGA-10FB 
146575 
1V40-210 
73A01 


0-1500 PSI 


AA37001 


Description 


Electromagnetic Shut Off 
General Controls 

Hyd. Pressure Relief 
Airex 

Anti-icing — Parker 

Check——Parker 

Restrictor — Parker 

Selector — Parker 

Iris 

Power Broke 

Iris 

Throttling —for metering 
vacuum on Turn & Bonk 
Indicators 

Vickers 


Bendix 


Quantity 
2310 


1578 





VALVES 


Part No. 
D506 

77 + 612-3A 

130 612-4A 

120 709-GG6-6D 
33. 747A 

33 HQAI064Y 


555 $K1213-108 
K1593-6D 
170 ©6001 
13° HC2099-M3 
23.0 (2432-2 
210 6552-2 
126 09607 


Description 
Servo Control— Airex 
Sofety Relief 
Sofety Relief 


Interlock Rhodes Lewis 
Manval Shut Off 
Hydroaire 
Oxygen 
Plug 
Relief 
Sequence 
Fuel Selector 
Whittoker 
Control—Adel 


Victor 
Air Associctes 
Bendix 





92980 
982051 
404503 


AN6207-8 
AN6207-12 
AN6209-8 
AN6209-4D 


Description 
Hydraulic — Adel 
Vickers 
Vickers 
Regulator 
Airesearch 
Shut OF 
Airesearch 
Kidde 
4 Way Hyd. Selector— 

Bendix 


Vickers 


Koehler 





Our catalog ef AN hardware will be sent on request. Contact us fer your requirements. 
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Executive Aircraft for Immediate Delivery 


see them ct POmpano Beach Airport 


—by Hillsboro Lighthouse, Florida 


Super E-18 Beechcraft Deluxe Super-92 DC3 


—Traded in by original owner on new —New ship guarantee on airframe, 800 
deluxe executive DC3, Dual Collins 51R3 hour guarantee on engines Completely 
omni witt Bendix Omni Mag. Collins disassembled and rebuilt Luxurious in- 
17L4-51R3 VHF communications, Collins terior with all large cabin and picture 
1V Glide Slope, Sperry C4 gyrosyn com windows, Lightweight landing gear doors, 
pass and H5 electric gyro horizon, dual Collins and Bendix executive radio, many 
ADF, standby VHF, A.R.C. F-11 isolation extras. Today's fastest and quietest DC-3, 
amplification, deicers, 90,000 BTU heater, 210 miles per hour. 

divan 3 seats, snack bar, etc. 


Custom 18 Aero Commander 
Grumman Goose —New ship guarantee on freshly over- 

hauled airframe, 800 hour guarantee on 
—New three bladed full feathering props, engines *ainted exterior deicers, ra 
all metal wing, new relicense with fresh dome large cabin windows enlarged with RMI, Sperry C2 Gyrosyn compass 
overhaul on airframe and engines (with nterior, modified front bulkhead, lavatory , H5 lectri syro hor son, AR 15 
crankshaft modification). New executive snack bar, special seats, Dual instrumen pone ~ H ‘T11 y dby Bend x ‘ 
interior, new exterior paint Another tation, autopilot, Sperry H5 horizon and stotee a } - prewar 8 VHF isolation 
Goose also available, now beginning over- C2 gyrosyn compass, Collins 51R cities ete, 644.000 "Ales av rilable for 
haul, ready for your specifications. with 51V glide $39,500 with iess radio, if desired. Excel- 
lent condition. 


—Three bladed Hartzell props, full feath- 
ering Oxygen, dual instrumentation, cus- 
tom panels Collins 17L-51RKR VHF omni 


omni 
s« », isolation amplifier, 
dual speakers, many extras. 


Airline DC3 Twin Beechcraft Low Time C47s 


—26 seat, ready to go Janitrol heat, — C18, new relicense, Hamilton Standard —A new one each month. They are now 

dual instrumentation, dual Collins 51R full feathering hydromatic props, metal im waskenen chad ett Gianameuhie atentnel 

omni, dual ILS, dual ADF, dual VHF flaps and ailerons, oleo drag legs, nose and conversion at our four conversion 

transceivers } light marker, isolation tank, complete paint, dual instrumenta- centers in St. Louis, Toledo, McBride. and 

amplifier, etc. $110,000. tion, Collins 17L3-51R omni 1V2 glide Pompano, and can be completed with 
slope, Sperry electric gyro hor zon. auto many of your own modifications, with 
pilot A.R.¢ T11-R15 standby VHF VTR choice of ‘engines radio and electronic 
omni-transceiver, ADF, et Excellent equipment, and airframe refinement. On 
condition, $19,500. Also available with less display in St. Louis, Toledo, and Pompano 
radio for lower price, if desired. Beach. 


Yy 


Visit our new Pompano Beach hangar Dy 


=<S . > 
FOU SES 
—furnishing full maintenance, conversion, inspection and overhauls for private busi- 
ness operated DC3-C47, Lodestar, and D18S, with complete installation and service of 
radar, radio, autopilots, electronics, etc. 24 hour line service, SHELL 80, 91 and 100 


octane gasoline. Extensive recreational facilities on and next to airport—swimming, 
fishing, golfing, boating, restaurant, showers, etc. 


No Landing Fee No Traffic 


Inc. of Inc. of Inc. of 


Remmert -Werner St. Lovis Florida Toledo 


Lambert Field Pompano Beach Express Airport 








hoarse lh ms 
Financing Available Two C46As 


C-47 One C47 


Completely overhauled. P & W-—92 en- os CARGO 

gines, payloader seats, winterized, cargo Three C45Fs 

door, heavy —_ airline radio. Foreign Zero One ogee. he a Bt oun, Hartzells. 
inquiries invited. 

L & J TRADING 

M. M. LANDY COMPANY, INC. 


Box 1065 Int'l Airport, Miami 


P. O. Box 184, Miami 48, Fla. < Phone MO 5-377! 


— Ask F . & » & 
CABLE—Airland Newton 5-0734 —— -e sk For P. E. Dixon or E. E. Jones 
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SERVING THE INDUSTRY 


AS SUPPLIERS OF DOUGLAS PARTS AND COMPONENTS 


of < FARRAR_AVIATION 


325 WEST MAIN STREET 


P. O. BOX 113 


ONTARIO, CALIF YUkon 6-6746 


CABLE ADDRESS 


SEARCHLIGHT SECTION 


One of the world’s 
largest inventories of 


DOUGLAS 
DC-3 & DC-4 PARTS 


FARPAR AVIATION WUX 


FARRAIR 





THE 


SK VMWOTIME 


STORY 


SHEET METAL WORK 


PAIR and MODIFIC 


- 


O’HARE FIELD CHICAGO 








When Answering 
BOX NUMBERS... 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address a 
single reply to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 





DEAL DIRECTLY WITH OWNER 


EXECUTIVE 
LODESTAR 
VENTURA 
BEECHCRAFT 
C18S—D18S 
E18S 
GRUMMAN 
GOOSE and 
SUPER WIDGEON 
PBY-5A 
T-6G—PV-2—-B-26 
SIKORSKY S-51 
We cre owners of all these and interested in 
the purchase, sale, lease, and trading of all 
types of aircraft. Advise us of your require- 


ments to receive ovr custom proposal to 
meet your exact acquisition or disposal needs 


> TRADE—AYER CO. 
linden Airport linden, N. J 


Wabash 5-3000 


AIRLINE DC-3 
CARGO C-47 
CARGO C-46A 














HELICOPTERS 


Late Model Hillers for lease with or 
without crews. Foreign inquiries wel- 
come. 


Box 70! 


JAMES M. MEADE 
PH 3-4312 Hitchcock, Texas 





FOR SALE 


OR LEASE 


DC4B or E 
C46F orn A 


SPECIAL—C46A $47,500 
TOTAL TIME 2800 HOURS 
SINCE NEW—FLYABLE 


INTERNATIONAL AIRCRAFT MAINTENANCE CO 
Lockheed Air Terminal 
Hangar 3 Burbank, Calif 
Thornwall 26164 Cable: Interair Stanley 75378 


(Peg No 4528 








FOR IMMEDIATE SALE 
BY CORPORATION 


LOCKHEED LODESTAR 


Serial No. 2453 
Time Airframe—3,695 hours 
R-1820-205, 216 & 132 hours. Com- 
plete radio including dual ADF’s and 
Omnis. tess than 200 hours since 
deluxe interior conversion by Horton 
& Horton. Will consider a light 
twin in trade. For full particulars call 


Riverside 1-6138, Dallas, Texas 











~ 
/ 
‘ 


A copy of this quick-read- 
ing, 8-page booklet is 


yours for the asking. It 


contains many facts on the 
benefits derived from your 
business paper and tips on 
how to read more profit- 
ably. Write for the “WHY 
and HOW booklet.” 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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model 


irect Recording 


OSCILLOGRAPH 


Galvanometer 
actual size 








SPECIFICATIONS 


MAXIMUM CHANNELS: 50 Channels 
RECORD WIDTH: 12 inches 
MAGAZINE CAPACITY: 200 feet 


RECORD SPEED RANGE: .0865 to 138.5 
per second 


WRITING SPEED: Above 30,000” per second 
OPTICAL ARM: 11 inches 
POWER REQUIREMENTS: 115V 60 cps 


TIMING LINES: 0.01 with 0.10 second 
(accentuated intervals) 


SIZE: 114” x 16"4" x 24%” 
WEIGHT: 130 pounds 


Swift readout of the completed records as they flow 
from the 602 D/R Direct Recorder, places this 
advanced instrument on the top priority list with 
test engineers and laboratory researchers who prefer 
INCREASED ACCURACY + TIME SAVED. 
Outstanding features include: full width timing lines 
— record numbering and identification — wide 
range of recording speeds — use of standard MI 
Galvanometers, all exclusive to the MI model 602 
Direct Recorder OSCILLOGRAPH. 


Midwestern Instruments manufactures several models 
of oscillographs — a model for practically any 
application. 


MIDWESTERN 
INSTRUMENTS 


41ST AND SHERIDAN / TULSA, OKLAHOMA 
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ENGINEER OPPORTUNITIES AT RAYTHEON 


DOPPLER NAVIGATION EQUIPMENT is readied for flight testing under 
operational conditions. Engineers at the Maynard Laboratory hold responsi- 
bility for program from initial study phase through prototype production. 


Newly formed project groups solve 
complex airborne radar problems 


Engineers like the project-type organization at Raytheon’s 
Maynard Laboratory. It gives them maximum diversification in 
their work on the most advanced radar navigational and control 
problems of the day 
At Maynard, you’ll find projects involving many areas of aircraft 
navigation and guidance systems... doppler navigation, velocity 
check systems, night-fighter operations systems, flight-control 
systems, altimeters. There is also interesting new work on counter- 
measures equipment. 
Career opportunities for men at all levels now exist in the follow- 
ing areas: 

MICROWAVE COMPONENT SYSTEMS ANALYSIS & 

DESIGN ENGINEERING 
ANTENNA DESIGN TECHNICAL WRITING 
ELECTRONIC PACKAGING SPECIFICATIONS WRITING 
ADVANCED CIRCUIT DESIGN 

For complete details on engineering positions in any of Maynard’s 
project groups, please write John J. Oliver, P.O. Box 87A, 
Raytheon Maynard Laboratory, Maynard, Mass. 


RAYTHEON MANUFACTURING COMPANY 


Maynard, Massachusetts 


Are you the 
ONE MAN IN THREE? 4 
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MAYNARD LABORATORY 


Excellence in Electronics 
Circle Number 229 on Reader-Service Card 


Circle Number 230 on Reader-Service Card _» 
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When control means 


reliable; performance... 











For every basic airborne system — fuel, 
pneumatic, hydraulic, mechanical, electrical, 
and electronic— Hydro-Aire’s reputation and 
know-how guarantees a reliable answer to 
your control problem. Among these answers: 
the Hytrol anti-skid braking system, Hy-v/1 
fuel pumps, all types of pneumatic and fuel 
valves, actuation packages, fractional h.p. 
motors. Many others... more in the future. 





Producing Controls for every Basic Airborne System 





) 


HNDROAIRE 


s] RBANK CALIPORNIA 
Aviation Subsidiary of CRANE 
Anti Skid Braking Systems + Fuel 
System Controls «+ Pneumati 
Controls + Actuation Systems 
Electronic Devices 
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ALLISON PROP -JET POWER 


Beaaeaans 





Allison Prop-Jet Powered Convair 340 
Duplicates Commercial Flight Schedules— 
averages 72 hours per day in the air. 


The record speaks for itself: 649 flights to 77 cities in 32 states * 1825 miles nonstop from Burbank 
to Indianapolis in 5 hours, 40 minutes ¢ 12 hours flight-time each day—for 84 days—with only line 
maintenance on engines and propellers * Routine cruise—360 mph at 20,000 feet * Specific fuel 
consumption well within specification from sea level through 20,000 feet * Oil consumption— 

10 gallons per engine in 1000 hours. 


Proving beyond doubt the operational readiness, flight dependability and superior economy 
of Allison Prop-Jet Engines and Aeroproducts Turbo-Propellers, Operation Hourglass clearly 
demonstrates why 11 airlines of the world have ordered 144 Allison Prop-Jet powered 
Lockheed Electras for medium- and short-range jet-age service. 
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